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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide compatibility with global mobile communication system 
by arranging a subcarrier/time slot of an orthogonal frequency division/ multiplex-time division 
multi-dimensional connection system so that it corresponds to the subcarrier/time slot of a 
global mobile communication system.* ■ ' ' ' 

SOLUTION: In a frequency slot, 48 auxiliary carriers are used at an interval of 4.166 Hz in 200 
kHz based on 200 kHz which is a frequency band width between the channels of a global mobile 
communication (GSM) system with an orthogonal frequency division/multiples-time division 
multi-dimensional connection(OFDM/TDMA) system. The whole length of an OFDM/TDMA time 
slot containing a guard time becomes about 280 |xs with such setting, and therefore two 
OFDM/TDMA time slots are mapped to one GSM time slot. A known pilot symbol as a GSM 
frequency channel is inserted at every sixth or eighth subcarrier. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The step which assigns the subcarrier of the number of arbitration to two or more 
channels according to the information which is the transmitting approach of transmitting a signal 
based on an orthogonal frequency division multiplex-Time Division Multiple Access, and the 
above-mentioned signal by which transmission is carried out shows, Have the step which 
transmits the above-mentioned signal and two or more above-mentioned subcarriers are 
assigned to the frequency band corresponding to the frequency channel of a mobile 
communication global method. The integral multiple of the time slot of the orthogonal frequency 
division multiplex-Time Division Multiple Access generated is made in agreement with the time 
slot of the mobile communication global methbdof 1 or an integer individual, n as two or more 
integers By assigning a pilot symbol to the subcarrier of every individual (n-1) The transmitting 
approach characterized by realizing compatibility with the mobile communication global method 
which has the frequency channel of the mobile communication global method of a predetermined 
number, and the time slot of the mobile communication global method of the predetermined 
number by which grouping was carried out into the frame of a mobile communication global 
method. 

[Claim 2] The pilot symbol in the time slot of the orthogonal frequency division multiplex-Time 
Division Multiple Access which adjoins each other when the time slot of two or more orthogonal 
frequency division multiplex-Time Division Multiple Accesses corresponds to the time slot of one 
mobile communication global method is the transmitting approach according to claim 1 
characterized by performing frequency-interlace processing mutually, respectively. 
[Claim 3] Each pilot symbol in the time slot of an adjacent orthogonal frequency division 
multiplex-Time Division Multiple Access is the transmitting approach according to claim 2 
characterized by being assigned to the subcarrier which has the frequency band located in the 
middle of two pilot symbols when it corresponds in the time slot of an adjacent orthogonal 
frequency division multiplex-Time Division Multiple Access, and carrying out interlace processing 
symmetrically, respectively the account of a top. 

[Claim 4] Claim 1 which 48 subcarriers are assigned to the frequency band of the above- 
mentioned GSM frequency channel, sets n to 6 or 8 in it, and is characterized by the time slot of 
two orthogonal frequency division multiplex-Time Division Multiple Accesses corresponding to 
the time slot of one mobile communication global method thru/or the transmitting approach 
given in 3 any 1 terms. 

[Claim 5] It is the sending set which transmits a signal based on an orthogonal frequency division 
multiplex-Time Division Multiple Access. It has the allocation means which assigns the subcarrier 
of the number of arbitration to two or more channels according to the information which the 
above-mentioned signal by which transmission is carried out shows, and a transmitting means to 
transmit the above-mentioned signal. The above-mentioned allocation means Two or more 
above-mentioned subcarriers are assigned to the frequency band corresponding to the 
frequency channel of a mobile communication global method. The integral multiple of the time 
slot of the orthogonal frequency division multiplex-Time Division Multiple Access generated is 
made in agreement with the time slot of the mobile communication global method of 1 or an 
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integer individual, n as two or more integers By assigning a pilot symbol to the subcarrier of 
every individual (n-1) The sending set characterized by realizing compatibility with the mobile 
communication global method which has the frequency channel of the mobile communication 
global method of a predetermined number, and the time slot of the mobile communication global 
method of the predetermined number by which grouping was carried out into the frame of a 
mobile communication global method. 

[Claim 6] The above-mentioned allocation means is a sending set according to claim 5 
characterized by performing frequency-interlace processing mutually to the pilot symbol in the 
time slot of an adjacent orthogonal frequency division multiplex-Time Division Multiple Access, 
respectively when the time slot of two or more orthogonal frequency division multiplex-Time 
Division Multiple Accesses corresponds to the time slot of one mobile communication global 
method. 

[Claim 7] The above-mentioned allocation means is a sending set according to claim 6 
characterized by assigning the subcarrier which has the frequency band located in the middle of 
two pilot symbols when it corresponds in the time slot of an adjacent orthogonal frequency 
division multiplex-Time Division Multiple Access to each pilot symbol in the time slot of an 
adjacent orthogonal frequency division multiplex-Time Division Multiple Access, and performing 
interlace processing symmetrically, respectively the account of a top. 

[Claim 8] The above-mentioned allocation means is a sending set claim 5 which assigns 48 
subcarriers to the frequency band of the frequency channel of the above-mentioned mobile 
communication global method, sets n to 6 or 8 in it, and is characterized by making the time slot 
of two orthogonal frequency division multiplex-Time Division Multiple Accesses correspond to 
the time slot of one mobile communication global method thru/or given in 7 any 1 terms. 
[Claim 9] The receiving approach of having the step which receives the signal by which is the 
receiving approach of receiving the signal transmitted to claim 1 thru/or 4 any 1 terms based on 
the transmitting approach of a publication, and transmission was carried out [ above- 
mentioned ], the step which compute in a channel transfer function based on the pilot symbol 
contained in the signal which carried out [ above-mentioned ] reception, and the step carry out 
identification processing in the data within the signal carried out [ above-mentioned ] reception 
based on the channel transfer function carried out [ above-mentioned ] calculation. 
[Claim 10] The receiving approach according to claim 9 characterized by computing the above- 
mentioned channel transfer function by performing time amount and/or frequency interpolation 
in the above-mentioned step which carries out calculation based on the pilot symbol which 
carried out [ above-mentioned ] reception. 

[Claim 11] the above-mentioned channel transfer function is channel attenuation — rattlingly — 
the description and the receiving approach according to claim 9 or 10. 

[Claim 12] The receiving set have an above-mentioned identification means carry out reception 
and carry out identification processing in the data in <DP N = 0003> based on a 

receiving means are the receiving set which receives the signal transmitted to claim 1 thru/or 4 
any 1 terms based on the transmitting approach of a publication, and receive the signal by which 
transmission was carried out [ above-mentioned ], the step which compute in a channel transfer 
function based on the pilot symbol contained in the signal which carried out [ above-mentioned ] 
reception, and the channel transfer function carried out [ above-mentioned ] calculation. 
[Claim 13] The above-mentioned calculation means is a receiving set according to claim 12 
characterized by computing the above-mentioned channel transfer function by performing time 
amount and/or frequency interpolation based on the pilot symbol which carried out [ above- 
mentioned ] reception. 

[Claim 14] The above-mentioned channel transfer function is a receiving set according to claim 
1 2 or 1 3 characterized by being channel attenuation. 

[Claim 15] A transmission system equipped with a sending set claim 5 thru/or given in 8 any 1 
terms, and a receiving set claim 12 thru/or given in 14 any 1 terms. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmission system which combined them 
with the transmitting approach for transmitting and receiving a signal based on an orthogonal 
frequency division multiplex / time division multiple access (OFDM/TDMA) method and the 
sending set, and the list at the receiving approach and the receiving set and the lisit 
[0002] 

[Description of the Prior Art] Transmission and reception of the signal based on an orthogonal 
frequency division multiplex (it is called OFDM below orthogonal frequency division 
multiplexing:.)-Time Division Multiple Access (it is called TDMA below time division multiple 
access system:) are explained using drawing 1 5 from drawing 12 . They are various numbers of 
channels UO and U1 about two or more subcarriers 1 which intersect perpendicularly mutually 
according to OFDM / the TDMA method... It can assign U9. Each channels UO and U1 ... U9 
contains various numbers of subcarriers. as shown in drawing 15 from drawing 12 . The number 
of these subcarriers is determined based on the information transmitted. 

[0003] Drawing 12 is ten frequency channels UO and U1... U9 is shown. Each frequency channels 
UO and U1 ... U9 transmits a signal using various numbers of subcarriers based on the 
information transmitted. For example, a number different, respectively of subcarriers 1 
determined according to the information to which each transmits the channel UO and channel U1 
which are shown in drawing 1 3 are assigned. Thus, the sending set which transmits a signal 
based on an OFDM/TDMA method assigns various numbers of subcarriers 1 to each channel. 
Moreover, the number of the subcarriers assigned to each channel is determined by the amount 
of information transmitted. 

[0004] The channel UO shown in drawing 13 transmits a signal using 21 subcarriers 1, and a 
channel U1 transmits a signal using ten subcarriers 1. Therefore, the transmission rate of a 
channel UO becomes twice [ more than ] the transmission rate of a channel U1. 
[0005] Channels UO and U1 ... The guard band 2 whose power is the subcarrier of 0 is formed in 
the boundary of U9, and a guard band 2 functions as a spectrum mask which minimizes 
interference between adjoining frequency bands. When the effect of interference between 
adjoining frequency bands is small, it is not necessary to form a guard band 2. On the other hand, 
when the effect of interference between frequency bands is very large, two or more guard bands 
2 may be formed. 

[0006] A subcarrier 1 is generated by OFDM processing. In drawing 14 , W (f) shows the energy 
in a frequency shaft, and B (Hz) shows the distance between two adjoining subcarriers 1. The 
number of subcarriers which can build a multiplex subcarrier system (multi-subcarrier-system), 
and is multiplexed by OFDM processing here is not influenced depending on the interference 
from other channels, but can be set as arbitration based on the bandwidth assigned. 
[0007] Thus, since a transmission rate can be changed by changing the number of the 
subcarriers assigned to a channel, various transmission rates can be obtained. Moreover, since it 
is easily separable with a filter, the subcarrier between each channel can prevent degradation of 
an S/N property. Since it becomes unnecessary to form a guard band 2 between each channel 
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by using OFDM processing for multiplexing of a subcarrier. the use effectiveness of a frequency 
band becomes very high. Furthermore, above-mentioned processing can use a fast Fourier 
transform, and, thereby, can raise the effectiveness and the rate of processing. 
[0008] Moreover, as shown in drawing 1 5 , the number of channels in each channel group can 
also be changed. Drawing 1 5 is six channels UO and U1... The channel group who consists of U5 
is shown. In an OFDM/TDMA method, the number of channels in one group can be changed in 
the frequency band based on the information transmitted. 

[0009] In a standard GMS system, the single subcarrier modulation technique called a GMSK 
method is used. Fixed [ the frequency channel ], the frequency bandwidth between the adjoining 
channels is 200kHz. The number of channels by the FDMA method is 124, and a TDMA method 
is used in order to make two or more connection. In the TDMA method in a GSM system, eight 
GSM time slots are prepared in one frame. 

[0010] As shown in drawing 16 , the die length of a GSM time slot is 576.9 microseconds 
(15/26ms). The GSM time slot transmitted is not completely filled by the burst transmitted, but 
for this reason, even when the synchronization of a GSM system is not perfect, interference 
between adjoining GSM time slots is controlled. A guard period is 8.25 bits, i.e., 30.5 
microseconds. A guard period is divided into two parts, one side is arranged at the beginning of a 
GSM time slot, and another side is arranged at the last of a GSM time slot. 
[001 1] As one GSM time frame consists of eight GSM time slots, therefore is shown in drawing 
17 . it has the die length of 4615.4microsecond. A GSM system supports low-speed frequency 
hopping shown in drawing 17 . The GSM time slot 3 shown in drawing 17 is a receiving time slot. 
Based on the time-sharing duplex (time division duplex:TDD) in a GSM method, the transmitting 
GSM time slot 4 corresponding to the GSM time slot 3 is transmitted after some time slots. 
[0012] Furthermore, by the GSM method, the 45MHz frequency division duplex between an up 
link frequency band and a down link frequency band (frequency division duplex:FDD) can also be 
used. Here, the GSM time slot 4 transmitted from a mobile station is transmitted using an up link 
frequency band, when the GSM time slot 3 for reception is transmitted by the down link 
frequency band. The GSM time slot 5 for reception following this is transmitted through a 
different frequency channel based on low-speed frequency hopping, although transmitted using 
the same up link frequency band as the GSM time slot 3 transmitted previously, or a down link 
frequency band. The frequency characteristics of a signal transmission and the property of 
interference are improved by this low-speed frequency hopping and interleave. The depth of the 
usual interleave in a GSM system is 36.923ms corresponding to a 8x8GSM time slot. 
[0013] 

[Problem(s) to be Solved by the Invention] When transmitting a signal between a base station, 1, 
or two or more mobile stations, distortion by the multi-pass effectiveness may arise in the wave 
of a transmission signal by physical migration of a mobile station. If change arises in the property 
of a channel, both the amplitude and a phase will change with migration of a mobile station. 
Therefore, in order to perform the synchronous detection of the transmitted signal, reliable 
channel presumption (channel estimate) is needed. A transmitting side transmits at fixed spacing, 
known data, i.e., pilot symbol, and this is a corresponding receiving side, interpolates the channel 
information acquired from a pilot symbol, and is performed by asking for the channel presumption 
type for restoring received data, or a transfer function. Therefore, a pilot symbol must be a 
known thing for both a transmitting side and a receiving side. 

[0014] This invention aims at offering the receiving approach and receiving set which perform 
channel presumption reliable in the transmitting approach of transmitting a signal based on an 
OFDM/TDMA method and the GSM method which has compatibility and a sending set, and a list 

[0015] 

[The means for solving invention] In order to solve an above-mentioned technical problem, the 
transmitting approach concerning this invention The step which assigns the subcarrier of the 
number of arbitration to two or more channels according to the information which the signal 
which transmits a signal based on an orthogonal frequency division multiplex-Time Division 
Multiple Access, and is transmitted shows, Have the step which transmits a signal and two or 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_eije 



2006/08/03 



JP.2000-068975,A [DETAILED DESCRIPTION] 



3/13 K—V? 



more subcarriers are assigned to the frequency band corresponding to the frequency channel of 
a mobile communication global method. The integral multiple of the time slot of the orthogonal 
frequency division multiplex-Time Division Multiple Access generated is made in agreement with 
the time slot of the mobile communication global method of 1 or an integer individual, n as two or 
more integers By assigning a pilot symbol to the subcarrier of every individual (n-1) Compatibility 
with the mobile communication global method which has the frequency channel of the mobile 
communication global method of a predetermined number and the time slot of the mobile 
communication global method of the predetermined number by which grouping was carried out 
into the frame of a mobile communication global method is realized. 

[0016] Moreover, the sending set concerning this invention is a sending set which transmits a 
signal based on an orthogonal frequency division multiplex-Time Division Multiple Access. It has 
the allocation means which assigns the subcarrier of the number of arbitration to two or more 
channels according to the information which the signal transmitted shows, and a transmitting 
means to transmit a signal. An allocation means Two or more subcarriers are assigned to the 
frequency band corresponding to the frequency channel of a mobile communication global 
method. The integral multiple of the time slot of the orthogonal frequency division multiplex-Time 
Division Multiple Access generated is made in agreement with the time slot of the mobile 
communication global method of 1 or an integer individual, n as two or more integers By 
assigning a pilot symbol to the subcarrier of every individual (n-1) Compatibility with the mobile 
communication global method which has the frequency channel of the mobile communication 
global method of a predetermined number and the time slot of the mobile communication global 
method of the predetermined number by which grouping was carried out into the frame of a 
mobile communication global method is realized. 

[0017] the sending set concerning this invention — an OFDM/TDMA method — or a signal is 
transmitted based on an OFDM/TDMA method. This OFDM/TDMA method has the compatibility 
over a standard GSM method. The signal transmit-frequencies band in an OFDM/TDMA method 
may be the same as the signal transmit-frequencies band in a GSM method, and may differ It 
sets to an OFDM/TDMA system and each subcarrier is assigned to the frequency band 
corresponding to [ coincidence or ] the frequency band of a GSM frequency channel, or the 
frequency band of the integral multiple. Thereby, a GSM method can also transmit or receive the 
signal based on an OFDM/TDMA method. 

[0018] According to this invention, by assigning a pilot symbol to the each n-th subcarrier (n-1) 
of every individual, a channel transfer function can be computed correctly, therefore exact signal 
amendment with high reliability can be performed by the receiving side. When two or more 
OFDM / TDMA time slots correspond to one GSM time slot, frequency-interlace processing is 
performed to the pilot symbol in an adjacent OFDM/TDMA time slot. Thereby, a receiving side 
can realize not only frequency interpolation of a channel transfer function but time amount 
interpolation, and can amend the received data signal correctly. 

[0019] The interlace of the pilot symbol in adjacent OFDM / TDMA time slot may be 
symmetrically performed so that it may be assigned to the subcarrier corresponding to the 
middle frequency band of two pilot symbols in the OFDM/TDMA time slot which one pilot symbol 
adjoins. Thereby, the S tee mate of the channel transfer function based on the pilot symbol by 
the receiving side is performed the optimal. 

[0020] In the gestalt of suitable operation of this invention, corresponding to the frequency band 
of a GSM frequency channel, 48 subcarriers are assigned, and two OFDM / TDMA time slots 
correspond to one GSM time slot, and set n to 6 or 8. The number of the pilot symbols to be 
used can be optimized by choosing this parameter. 

[0021] By using a pilot symbol for presumption of a channel transfer function, additional data 
other than the data signal which should be transmitted essentially will be overlapped on a 
sending signal. In this viewpoint, little direction of the number of pilot symbols is desirable. It is 
better to, increase the number of pilot signals on the other hand, in order to raise the 
dependability of the signal amendment to an input signal. The optimal parameter is chosen based 
on such two demands that carry out phase conflict. 

[0022] For example, when transmitting and receiving a signal in an inside-of^a-house 
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environment, channel transfer functions, such as channel attenuation, draw a usually gently- 
sloping curve. In such an environment, effective channel presumption can be performed as 
comparatively few pilot symbols. 

[0023] On the other hand, when transmitting and receiving a signal in an outdoor environment, 
change of channel transfer functions, such as for example, channel attenuation, becomes large 
under the effect of high-speed migration of the multi-pass effectiveness and a mobile station. 
Therefore, in order to perform effective channel presumption, it is necessary to use more pilot 
symbols. 

[0024] Thus, in each base station, while optimizing a pilot symbol according to the environment 
of signal transmission and reception, the number or spacing of a pilot symbol to transmit is 
chosen appropriately. The gestalt of the operation which sets n to 6 or 8 has the comparatively 
gently-sloping curve which channel attenuation shows, and especially when the passing speed of 
a mobile station is comparatively slow, it is effective. [ of a curve ] 

[0025] In the transmitting approach and sending set concerning this invention, the number of the 
subcarriers assigned to the frequency band corresponding to a GSM frequency channel is 
chosen so that two or more OFDM / TDMA time slots may be mapped by one GSM time slot or 
two or more eight GSM time slots (1 GSM frame). 

[0026] In OFDM / TDMA method, an OFDM/TDM A time burst is generated by changing 1 or two 
or more subcarriers into a time domain. In this invention, one OFDM / TDMA time slot include 
one OFDM / TDMA time burst fundamentally. 

[0027] By mapping OFDM / TDMA time slot in a GSM time slot, the depth of the same 
interleave as a GSM system can be obtained. The depth of a standard interleave of a GSM time 
slot is a 8x8GSM time slot, i.e.. about 36.923ms. 

[0028] In the gestalt of operation of this invention, 1 or plurality, for example, two pieces, or four 
OFDM / TDMA time slots, is mapped in one GSM time slot. Therefore, the information unit which 
should transmit becomes small compared with the information unit of a standard GSM method. 
This has the following advantages from a viewpoint of the depth of an interleave. For example, 
when two OFDM / TDMA time slots are mapped in one GSM time slot, eight OFDM/TDMA time 
slots constitute one frame (8TDMA) and the depth of an interleave is set to the 8 [ same ] as a 
GSM method, interleave delay is set to 18.461ms and this is equivalent to the one half for 
36.923ms which is interleave delay in a GSM method. Thus, in the signal transmission by this 
invention, delay by the interleave about a frequency and an interference diversity can be 
shortened. 

[0029] Moreover, even if it interleaves in a depth of 1 6 frames, the delay produced by this 
interleave is equivalent to delay of the interleave in a GSM system, i.e., 36.923ms. and can 
perform more reliable transmission about many problems in signal transmissions, such as time 
amount, a frequency, and an interference diversity. For example, when transmitting a sound 
signal to real time, the shorter one of interleave delay is desirable. Then, in transmission of a 
sound signal, the depth of an interleave is set to less than 40ms, and the short time frame for 4 
- 10ms is desirable. On the other hand, in transmission of a data signal, since transmission and 
reception of real time are not important, they should just set up the depth of an interleave so 
that the dependability of data transmission may be raised. 

[0030] In this invention, desirably, a sending signal is interleaved so that it may be accompanied 
by the interleave delay corresponding to a 8x8GSM time slot. Or a sending signal is interleaved 
so that interleave delay may correspond to a 4x8GSM time slot. 

[0031] Furthermore, by the transmitting approach concerning this invention, in assignment of a 
subcarrier, a clock signal is generated, a sending signal is modulated, a subcarrier is generated 
based on a clock signal, a subcarrier is changed into a burst of a time domain, a guard time, a 
lamp time, and an accommodation guard time are added to this the burst of each, and OFDM / 
TDMA time slot is generated. 

[0032] The allocation means with which the sending set concerning this invention is equipped 
corresponding to this is equipped with a clock-generation means generate a clock signal, a 
modulation means modulate a sending signal and generate a subcarrier based on a clock signal, a 
conversion means change a subcarrier into a burst of a time domain, and a time-slot generation 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/08/03 



JP.2000-068975,A [DETAILED DESCRIPTION] 



5/13 ^—-J 



means add a guard time, a lamp time, and an accommodation guard time to this the burst of 
each, and generate OFDM / TDMA time slot. 

[0033] The number of the subcarriers assigned to the frequency band of a GSM frequency 
channel is chosen so that OFDM / TDMA time slot generated may suit 1 or two or more GSM 
time slots. In the gestalt of operation of this invention, it is generated and OFDM / TDMA time 
^ . slot is transmitted so that it may have compatibility to a GSM method. Two or more 

OFDM/TDMA subcarriers are assigned to 1 in a standard GSM signal-transmission frequency 
band, or two or more GSM frequency channels. In addition, this invention is not limited to the 
gestalt of above-mentioned operation, but the OFDM/TDMA signal-transmission frequency band 
may differ from the GSM signal-transmission frequency band, in this case, an OFDM/TDMA 
frequency channel — a GSM frequency channel — things — ** However, also in this case, the 
frequency band of the subcarrier in an OFDM/TDMA system is assigned so that it is in 
agreement or may correspond to the multiple of the band of a GSM frequency channel, or a 
band. Thereby, compatibility of OFDM / TDMA method, and a GSM method is realized. 
[0034] 

[Embodiment of the Invention] Two or more subcarriers based on an orthogonal frequency 
division multiplex (it is called OFDM below orthogonal frequency division multiplexing:.)-Time 
Division Multiple Access (it is called TDMA below time division multiple access system:) are 
assigned to the channel of each GSM, and two or more OFDM/TDMA time slots constitute 1 or 
two or more GSM time slots from this invention. Spacing between adjoining time slots is 200kHz, 
and the die length of a GSM time slot is 15/26ms. One GSM channel is divided into two or more 
subcarriers in this invention. The number of subcarriers is determined that two or more OFDM / 
TDMA time slots which are generated will constitute 1 or two or more GSM time slots.. By 
changing one subcarrier into a time domain from a frequency domain, OFDM / TDMA time burst 
is acquired and an OFDM/TDMA time burst occupies the great portion of OFDM/TDMA time 
burst generated. 

[0035] The basic structure of OFDM / TDMA time slot is shown in drawing 1 . OFDM / TDMA 
time slot corresponds to an effective modulation period including an OFDM/TDMA time burst, 
and the die length of the OFDM/TDMA time burst TOFDM is determined based on subcarrier 
spacing or 1 -/subcarrier spacing. Therefore, spacing of a subcarrier is determined by the number 
of the subcarriers assigned to one 200kHz GSM frequency channel. It preceded with the 
OFDM/TDMA time burst TOFDM, and the guard time TG is formed. 

[0036] The detail of the structure of OFDM/TDMA is shown drawin g 2 . OFDM / TDMA time- 
slot spacing corresponds to a modulation period, and has the period of amus. The guard time 
which consists of a pre guard time and a postguard time is added to the OFDM/TDMA time 
burst which changed and generated the subcarrier to the time domain, 

[0037] OFDM / TDMA time burst corresponds to an effective modulation period, and has the 
period of bmus. The pre guard time which an OFDM/TDMA time burst precedes has the period 
of emus, and the postguard time following OFDM / TDMA time burst has the period of emus. 
[0038] Shaping of this time domain signal is carried out before transmission so that fake 
radiation may be reduced. Therefore, as shown in drawing 2 , shaping of the ramp (lamp) of this 
time domain signal is carried out using a square cosine function. As shown in drawing 2 , the 
lamp time which follows the lamp time and OFDM/TDMA time slot which are preceded with an 
OFDM/TDMA time slot has the period of dmus, respectively, and laps with a pre guard time and 
a postguard time partially, respectively. Before initiation of an OFDM/TDMA time slot, it 
precedes with a lamp time, the pre idle time is prepared, and the postidle time is prepared after 
termination of OFDM / TDMA time slot following a lamp time. The pre idle time and the postidle 
time have the period of fmus. 

[0039] Thus, an OFDM/TDMA time slot is constituted by the guard time which consists of 
OFDM/TDMA, pre guard time, and postguard time which are an effective modulation period, a 
lamp time, and the pre idle-time list from the postidle time. 

[0040] OFDM / TDMA time burst interval b is called [ Hertz ] for as spacing of the subcarrier 
made into the unit based on b= 1-/fscs in fscs. One OFDM / TDMA time slot are made to 
correspond 1 time of for example, a GSM time slot. 1/2, 1/3 time, or 1/4 time in this invention. 
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[0041] The block diagram of the sending set which applied this invention is shown in drawing 3 . 
The signal which should be transmitted is supplied to the channel encoder 7 through an input 
terminal 6. The encoded signal is supplied to the interleave machine 8, for example, is interleaved 
in the predetermined depth, such as a 8x8 OFDM/TDMA frame or a 16x8 OFDM/TDMA frame. 
The interleaved signal is supplied to change-over machine 9b. 

[0042] Pilot symbol generation machine 9c generates a pilot symbol, and this pilot symbol is 
inserted in the data stream of the signal supplied from the interleave machine 8 in change-over 
machine 9b, Furthermore, this signal is supplied to modulator 9a, and modulator 9a performs 
OFDM processing to this signal, and generates a predetermined number of subcarriers. 
[0043] In addition, to two or more subcarriers which modulate and convey the signal transmitted, 
for each GSM frequency channel, change-over machine 9b inserts a known pilot symbol in the 
each n-th subcarrier (n-1) of every individual, and performs modulation processing. Actuation of 
change-over machine 9b of this sending set is later explained further to a detail using drawing 9 . 

[0044] The subcarrier generated as mentioned above is changed into a time domain by the 
inverse discrete Fourier transform machine or the reverse fast-Fourier-transform machine 1 0, 
and is supplied to the time-slot generation machine 1 1 with it. The time-slot generation machine 
1 1 carries out shaping of the time amount burst to it. for example using a square cosine function 
while adding the guard time TG to a burst of a time domain. 

[0045] OFDM / TDMA time slot is further supplied to D/A converter 12, and D/A converter 12 
supplies the signal which changed the OFDM/TDMA time slot into the analog signal from the 
digital signal, and changed it to RF rise convert machine 13. RF rise convert machine 13 carries 
out the rise convert of the changed signal. The signal by which the rise convert was carried out 
is transmitted through an antenna 1 5. 

[0046] The clock generation machine 14 shown in drawing 3 generates a clock signal, and 
supplies this clock signal to the interleave machine 8, modulator 9a, change-over machine 9b, 
the reverse dispersion / fast-Fourier-transform machine 10, and the time-slot generation 
machine 1 1 . In addition, a clock change-over machine is formed and you may make it change a 
clock signal into the clock generation machine 14 according to a transmitting system. For 
example, various numbers of subcarriers are generable by changing the clock generation machine 
14 and supplying various clock signals to modulation means 9a with a clock change-over vessel. 
[0047] The block diagram of the receiving set which applied this invention is shown drawing 4 . 
An antenna 15 receives a sending signal and supplies this signal to RF down convert machine 16. 
RF down convert machine 16 carries out the down convert of this signal, and supplies the signal 
which carried out the down convert to A/D converter 17. A/D converter 17 changes this signal 
into a digital format from an analog format, and supplies the changed signal to dispersion / fast- 
Fourier-transform machine 19. Dispersion / fast-Fourier-transform machine 19 changes the 
supplied signal into a frequency domain. This dispersion / fast-Fourier-transform machine 1 9 
synchronize with predetermined time amount and a predetermined frequency by time amount 
synchronous machine 18a and frequency synchronization machine 18b. The frequency-domain 
signal outputted from dispersion / fast-Fourier-transform machine 1 9 modulates a subcarrier as 
a data signal, a signaling signal, a pilot symbol, etc., and it restores to this signal by recovery 
means 20a. A pilot symbol is supplied to S tee mate machine 20b among the signals acquired as 
a result of this recovery, and thereby. S tee mate machine 20b is set up so that it may 
correspond to change-over machine 9b of a corresponding sending set, and pilot symbol 
generation machine 9c. That is, in the transmission system which applied this invention, a 
receiving set and a sending set operate based on the pilot symbol modulation rate of a known 
pilot symbol and the subcarrier of each GSM channel, respectively. For example, in the radio 
communications system, when a sending set is used in a mobile station and the receiving set is 
used in the base station, the mobile station and the base station have the information about a 
pilot symbol beforehand, respectively, and have the information about in which subcarrier the 
pilot signal is included. 

[0048] S tee mate machine 20b of a receiving set compares the pilot symbol which received with 
the known pilot symbol recorded on memory, thereby, presumes channel transmission functions. 
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such as attenuation of a channel, and generates the channel transmission function which 
complements time amount and/or a frequency further. Equalizer 20c performs identification 
processing to the transmitted data stream using the channel transfer function obtained as 
mentioned above. Thus, the data to which the transmitted data have been transmitted by this 
can be equalized appropriate and correctly. The detail of this processing is later explained to a 
detail using drawing 10 and drawing 1 1 . 

[0049] The signal with which identification processing was performed is supplied to the day 
interleave machine 21, and the day interleave machine 21 carries out the day interleave of this 
signal, and supplies the signal which carried out the day interleave to the channel decoder 22. 
The channel decoder 22 performs channel decoding to a signal. The further processing may be 
made to perform to the channel decoder 22 if needed. The clock generation means 52 supplies 
time amount synchronous machine 1 8a, frequency synchronization machine 1 8b, the discrete 
Fourier transform machine 19, demodulator 20a, S tee mate machine 20b, equalizer 20c, and a 
clock signal required for the day interleave machine 21. 

[0050] Here, in order to form the compatibility of a GSM method, and an OFDM / TDMA method, 
the example of a suitable combination of the number of the subcarriers mapped by 1 or two or 
more GSM time slots and the number of OFDM/TDMA time slots is shown. In this example, the 
200kHz frequency band corresponding to the frequency bandwidth of the channel of a GSM 
method is used for the frequency slot used as the foundation of compatibility. The number of 
subcarriers is chosen as had reverse compatibility in OFDM / TDMA method to GSM time-slot 
structure or the GSM frame structure. That is, two or more GSM time slots or one GSM frame is 
re-divided into two or more suitable OFDM / TDMA time slots based on the number of 
subcarriers. In this invention, time amount-frequency diversity can be emphasized using a cross 
interleave, and reverse compatibility over a GSM system can be realized. Furthermore, the 
unavoidable loose interleave delay in realistic delay of a sound signal etc., transmission of a data 
signal, etc. can be taken into consideration. The gestalt of the suitable operation of an 
OFDM/TDMA system which has the reverse compatibility over a GSM system about assignment 
(frequency band) and time amount structure (the time slot or the GSM frame) of a channel is 
shown below. 

[0051] In the following examples, 1 thru/or four OFDM / TDMA time slots are mapped in one 
GSM time slot. In the gestalt of this operation, desirably, although a pre guard time and a 
postguard time are prepared, it is not necessary to prepare a pre guard time and a postguard 
time. 

[0052] In the 1 st example, the number of subcarriers is 48, and in order to prevent interference 
between the adjoining slots, it prepares between slots the subcarrier which does not perform 
modulation processing. Spacing of a subcarrier is 200kHz / 48= 4.166kHz, therefore OFDM / 
TDMA time burst TOFDM is 48/200kHz = 240 microseconds. In this case, since a symbol 
becomes very long as compared with the period (microsecond) which has a period for 240 
microseconds and the symbol of GSM has, it has the advantage that interference between the 
symbols by delay of a radio frequency channel is avoidable. 

[0053] In the 1st example, the guard time which consists of a pre guard time and a postguard 
time is set as 30 microseconds. In addition, the die length of a guard time is set up according to 
the channel delay profile (multi-pass environment) expected. Setting [ therefore ] a lamp time as 
20 microseconds from 10 microseconds. TS of the die length of the whole OFDM / TDMA time 
slot is 280 microseconds to 290 microseconds. This period suits 1/2 for 576.923 microseconds 
which is the period of a GSM time slot. Therefore, in the 1 st example, two OFDM / TDMA time 
slots are mapped in one GSM time slot, and guard acijustment time amount is established if 
needed. 

[0054] In the 1st example, a basic clock is set as 240 microseconds / 64= 3.75 microseconds. 
Moreover, a pre guard time is set to 22.5 microseconds which is a part for six samples, a 
postguard time is set to 7.5 microseconds which is a part for two samples, and, thereby, the sum 
total of a guard time is set to 30 microseconds. Moreover, a lamp time is set to 1 5.0 
microseconds which is a part for four samples. Thereby, a sum total symbol time is set to (240 
microseconds/64) *(64+6+2+4) =285microsecond. 
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[0055] In the 1st example, it interleaves based on 2.3077nis which is the die length of OFDM / 
TDMA frame length TS, i.e.. eight OFDM/TDMA time slots. The depth of a desirable interleave is 
8x80FDM / the TDMA frame (18.461ms of delay by interleave), or a 16x8 OFDM/TDMA frame 
(36.923ms of delay by interleave). Moreover, it is good also considering the depth of an interleave 
as a 12x8 OFDM/TDMA frame. In this case, the delay by interleave is set to 27.692ms. 
Therefore, data transmission can be performed using the interleaver which has the same design 
and same engine performance as what is used in the standard GSM method by setting the depth 
of an interleave as BxSOFDM / the TDMA frame. On the other hand, when the depth of an 
interleave is set as a 16x8 OFDM/TDMA frame, while having the same interleave delay as being 
used by the standard GSM method, engine performance, such as interleave gain in data 
transmission, can be raised. 

[0056] In the 2nd example, in order to set the number of subcarriers as 32 and to prevent 
interference between the adjoining frequency slots, the subcarrier which does not perform 1 or 
two or more modulation processings is prepared in the boundary of a frequency slot. Spacing of 
a subcarrier is set to 200kH2 / 32= 6.25kHz, therefore sets the die length of a time burst to 
l/6.25kH2 = 160 microseconds. Moreover, the sum total of a pre guard time and a postguard 
time is set to 20 microseconds, and a lamp time is set to 10.0 microseconds. Thereby, the 
overall length of OFDM / TDMA time slot is set to 190 microseconds. Moreover, three OFDM / 
TDMA time slots TS are mapped with a suitable time guard in one GSM time slot TS. In other 
words, one OFDM / TDMA time slot TS are mapped at the section equivalent to 3/1 of GSM 
time slots. 

[0057] In the 2nd example, a basic clock is set as 160 microseconds / 32= 5 microseconds. 
Moreover, a pre guard time is set to 1 5.0 microseconds for three samples, a postguard time is 
considered as a part for one sample, and. thereby, the sum total of a guard time is set to a total 
of 20 microseconds. Furthermore, a lamp time is set as 10.0 microseconds for two samples. 
Therefore, the sum total of a symbol time is set to (160 microseconds/32) *(32+3+l+2) 
=1 90microsecond. 

[0058] In the 2nd example, one OFDM/TDMA frame which consists of six OFDM / TDMA time 
slots is mapped in two GSM time slots. Moreover, let the depth of an interleave be a 4x4 
OFDM/TDMA frame (the 18.461ms of the total time delays), or a 8x4 OFDM/TDMA frame (the 
36.923ms of the total time delays). Or the depth of an interleave may be set as a 6x4 
OFDM/TDMA frame (the 27.692ms of the total time delays). 

[0059] In the 3rd example, in order to set the number of subcarriers to 24 and to prevent 
interference between the adjoining slots, the subcarrier which does not perform modulation 
processing is prepared in a boundary. Moreover, the die length of a subcarrier is set to 200kHz / 
24= 8.33kHz, and, thereby, the die length of an OFDM/TDMA burst is set to l/8.33kH2 = 120 
microseconds. Furthermore, the sum total of a pre guard time and a postguard time is set to 15 
microseconds, and a lamp time is set to 9 microseconds. Therefore, the die length of OFDM / 
TDMA time slot is set to 144 microseconds. Furthermore, four OFDM/TDMA is mapped with a 
time guard in one GSM time slot. In other words, one OFDM / TDMA time slot TS are mapped by 
1 / 4GSM time slot. The 3rd example has the advantage that a channel environment can be 
changed to a high speed. 

[0060] In the 3rd example, a basic clock is set as 1 20 microseconds / 32= 3.75 microseconds. In 
more detail, a pre guard time is set to 1 1.25 microseconds for three samples, a postguard time is 
set to 3.75 microseconds for one sample, and, thereby, the sum total of a guard time is set to 15 
microseconds. Moreover, a lamp time is set to 7.5 microseconds for two samples. Therefore, a 
symbol time is set to (120 microseconds/32) *(32+3+l+2) =142.5microsecond. 
[0061] In the 3rd example, one GSM time slot and one OFDM/TDMA frame which mapped four 
OFDM / TDMA time slots are made to correspond, and it interleaves based on this. Here, let the 
depth of an interleave preferably be 4x40FDM / the TDMA frame (18.461ms of the total 
interleave delay), or 8x40FDM / the TDMA frame (36.923ms of the total interleave delay). Or it 
is good also considering the depth of an interleave as 6x40FDM / a TDMA frame (27.692ms of 
the total interleave delay). 

[0062] In the 4th example, in order to set the number of subcarriers to 104 and to prevent 
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interference between slots, 1 or two or more subcarriers which do not perform modulation 
processing are prepared in the boundary between slots. Spacing of a subcarrier is 200kHz / 104= 
1.923kHz, and, thereby, OFDM / TDMA time burst is set to 1/1 ,923kHz = 520 microseconds. 
Moreover, the sum total of a pre guard time and a postguard time is set to 25 microseconds, and 
a lamp time is set to 1 5 microseconds. Therefore, the die length of OFDM / TDMA time slot is 
set to 560 microseconds. Although one OFDM / TDMA time slot are mapped by one GSM time 
slot with the adjustment guard for 17 microseconds, it is mapped by an OFDM/TDMA time slot 
and the GSM time slot at this time. 

[0063] In the 4th example, a basic clock is set as 520 microseconds / 1 28= 4.0625 
microseconds. In more detail, a pre guard time is set to 20.3125 microseconds for five samples, it 
is referred to as 8.125 microseconds for two samples as a postguard time, and, thereby, the sum 
total of a guard time is set to 28.4375 microseconds. Furthermore, a lamp time is set as 12.1875 
microseconds for three samples. Thereby, the die length of a symbol time Is set to (520 
microseconds/128) *(1 28+5+2+3) =560.625microsecond. In addition, the depth of an interleave is 
made into eight per same 8TDMA as a GSM method. 

[0064] In all the examples mentioned above, the parameter about an interleave can be 
dynamically changed according to the data rate which takes various values. For example, a setup 
of an above-mentioned interleave may be greatly changed so that delay may improve time 
amount and the frequency diversity effectiveness like data transmission, especially transmission 
of image data or image data in the application which does not pose a problem so greatly. 
However, in order to secure the reverse compatibility over a GSM method, it is desirable to 
make the GSM time slot per 1GSM frame into either two pieces, four pieces or eight pieces. 
[0065] In this invention, an OFDM/TDMA method and a GSM method are convertible by the 
minimum accommodation with implementation of the above compatibility. Furthermore, 
conversion to an OFDM/TDMA method from a GSM method and conversion of the hard flow can 
be performed easily. The interpolation performed between these two methods is hereafter 
explained with reference to drawing 5 and drawin g 6 . 

[0066] Drawing 5 shows the example which mapped one fundamental OFDM/TDMA frame which 
consists of eight OFDM / TDMA time slots in 1 / 2GSM time slot, namely, mapped 16 
OFDM/TDMA time slots in eight GSM time slots. In other words, two OFDM / TDMA time slots 
are mapped in one GSM time slot. In the example shown in drawing 5 , the die length of one 
OFDM/TDMA frame containing eight OFDM / TDMA time slots is 2.308ms. OFDM / TDMA time 
slot 24 is time slots for received data, the OFDM/TDMA time slot 25 is a time slot for transmit 
data, and the OFDM/TDMA time slot 26 is a time slot corresponding to the received data in the 
following subframe. Low-speed frequency hopping is performed between two OFDM / TDMA 
time slots 25, and 26. 1 6 frames will be set to 36.923ms if the oneHrame length of a subframe is 
set to 2.308ms. This value is important for the interleave machine in the system which applied 
this invention. An interleave machine can offer a system strong against a transmission error by 
time amount, the frequency, and the diversity of interference, while data were distributed to 16 
subframes and this had suppressed the total interleave delay at 36.92ms. As above-mentioned, 
since the response of real time is required, it is necessary to shorten interleave delay by 
transmission of a sound signal. The depth of an interleave of 16 OFDM/TDMA frame is correctly 
in agreement with the depth of the interleave of a 8x8GSM frame which has the die length for 
36.923ms. 

[0067] By using the parameter mentioned above, OFDM / TDMA method can coexist with the 
existing GSM method, and a time slot, a frequency, and reverse compatibility about an interleave 
can be realized. Furthermore, these two methods are realizable at coincidence in one common 
system to which the common frequency band was assigned. One of the advantages of this 
invention is in the point which can raise a data rate by assigning one user two or more time slot 
and/or two or more frequency slots. Time amount / frequency grid common to an OFDM/TDMA 
method and a GSM method are shown in drawin g 6 . Time amount / frequency slot is assigned to 
three OFDM/TDMA users and one GSM user in drawing 6 . OFDM / TDMA user uses one 
OFDM / TDMA time slot which was explained using drawing 5 and which is mapped by 1 / 2GSM 
time slot. The 1st and 2nd OFDM/TDMA users are transmitting data using the usual data 
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transmission rate in a 200kH2 GSM frequency channel. On the other hand, the 3rd OFDM/TDMA 
user is transmitting data with the high data transmission rate using four GSM frequency 
channels. 

[0068] A GSM user uses the receiving GSM time slot 27. the GSM time slot 28 for transmission, 
the GSM time slot 29 for reception, and the GSM time slot 30 for transmission. Between the 
GSM time slot 28 for transmission, and the GSM time slot 29 for reception, low-speed frequency 
hopping is performed and TDMA processing is performed between the GSM time slot 28 and the 
GSM time slot 29. 

[0069] The 1st OFDM / TDMA user who transmits data with the usual data transmission rate 
use the OFDM/TDMA time slot 38 for reception, the OFDM/TDMA time slot 39 for transmission, 
the OFDM/TDMA time slot 40 for reception, the OFDM/TDMA time slot 41 for transmission, the 
OFDM/TDMA time slot 42 for reception, the OFDM/TDMA time slot 43 for transmission, and the 
OFDM/TDMA time slot 44 for reception. TDMA processing is performed between OFDM / TDMA 
time slot for each reception, and the OFDM/TDMA time slot for transmission corresponding to 
each. Moreover, low-speed frequency hopping is performed between OFDM / TDMA time slot for 
each transmission, and the OFDM/TDMA time slot for reception following it. 
[0070] Similarly, the 2nd user uses OFDM / TDMA time slot 45 for reception, the OFDM / 
TDMA time slot 46 for transmission, the OFDM/TDMA time slot 47 for reception, the 
OFDM/TDMA time slot 48 for transmission, the OFDM/TDMA time slot 49 for reception, the 
OFDM/TDMA time slot 50 for transmission, and the OFDM/TDMA time slot 51 for reception. 
[0071] The 3rd user who transmits data with a high data transmission rate uses OFDM / TDMA 
time slot 31 for reception, the OFDM/TDMA time slot 32 for transmission, the OFDM/TDMA 
time slot 33 for reception, the OFDM/TDMA time slot 34 for transmission, the OFDM/TDMA 
time slot 35 for reception, the OFDM/TDMA time slot 36 for transmission, and the OFDM/TDMA 
time slot 37 for reception. About the 3rd OFDM / TDMA user, similarly. TDMA processing is 
performed between the OFDM/TDMA time slot for each reception, and OFDM / TDMA time slot 
for transmission corresponding to it, and low-speed frequency hopping is performed between 
OFDM / TDMA time slot for each transmission, and the OFDM/TDMA time slot for reception 
following each. 

[0072] The clock generation machine 52 formed in drawing 7 at a sending set and/or a receiving 
set is shown. This clock generation machine 52 generates and supplies a required clock to both 
the GSM system which applied this invention, and an OFDM/TDMA system. The clock 
generation machine 52 operates based on the 26MHz clock used as a common reference clock in 
the GSM method. The clock generation machine 52 is equipped with the oscillator 53 which 
generates a 26MHz clock. Furthermore, the clock generation machine 52 is equipped with two or 
more divider and/or multipliers 54-70. these dividers — and — or multipliers 54-70 are 
alternatively used according to an actual OFDM/TDMA system. In drawing 7 , although all the 
dividers and multipliers required in order to generate the clock used for all the examples 
mentioned above were shown, in each example, an unnecessary part is omissible. 
[0073] In a divider 54, the division of the clock signal outputted from the oscillator 53 is done by 
65, and a division is further done by 2 in dividers 55 and 56. Thereby, the 200kHz clock used in a 
GSM method and an OFDM/TDMA method is generated. In OFDM / TDMA system, when three 
OFDM / TDMA time slots are mapped in one GSM time slot, a 200kHz clock is used as a basic 
clock. In a GSM method, 200kHz clocks are a subcarrier and a reference clock of a synthesizer. 
[0074] Moreover, in a multiplier 57. the multiplication of the 26MHz clock signal outputted from a 
divider 54 is carried out by 2. and a division is further done by 3 in a divider 58. Thereby, a 
266kHz clock signal is generated. In OFDM / TDMA method, this clock signal serves as a basic 
clock in the case of mapping four OFDM / TDMA time slots in one GSM time slot, when it maps 
one OFDM / TDMA time slot in one GSM time slot. 

[0075] Further, in a multiplier 59, the multiplication of the clock signal outputted from a multiplier 
57 is carried out, and a division is continuously done [ 4 ] by 13 with a divider 60. Thereby, a 
246.154kHz clock signal is generated. This clock signal serves as a basic clock in the case of 
mapping one OFDM/TDMA time slot in one GSM time slot in OFDM / TDMA method. 
[0076] Moreover, in a divider 61, the division of the 26MHz clock signal outputted from an 
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oscillator 53 is done by 2. and a division is further done by 48 in a divider 62. Thereby, a 
270.83kHz clock is generated. This clock is used as a bit clock in a GSM method. 
[0077] Further, in a divider 63. the division of the clock signal outputted from a divider 61 is 
done, and a division is continuously done [ 625 ] by 4 in a divider 64. Thereby, a 5.20kHz clock 
signal is generated. In OFDM / TDMA method, this clock signal is used, when it maps three 
OFDM/TDMA time slots in one GSM time slot 

[0078] Furthermore, in a divider 65. the division of the clock signal outputted from a divider 63 is 
done by 3, and, thereby, a 6.933kH2 clock signal is generated. In OFDM / TDMA method, this 
clock signal is used, when it maps four OFDM/TDMA time slots in one GSM time slot. 
Furthermore, in a divider 66, the division of the clock signal outputted from a divider 65 is done 
by 2, and, thereby, a 3.466kHz clock signal is generated. In OFDM / TDMA method, this clock 
signal is used, when it maps two OFDM/TDMA time slots in one GSM time slot. Furthermore, in 
a divider 67, the division of the clock signal outputted from a divider 66 is done by 2, and, 
thereby, a 1.733kHz clock signal is generated. In OFDM / TDMA method, this clock signal is 
used, when it maps one OFDM/TDMA time slot in one GSM time slot. Moreover, a 1.733kHz 
clock signal is used also in the GSM time slot in a GSM method. 

[0079] Furthermore, in a divider 68, the division of the clock signal outputted from a divider 67 is 
done by 2, and, thereby, a 866.66Hz clock signal is generated. This clock signal is a frame clock 
in OFDM / TDMA method, and becomes a thing based on the frame on which an operation mode 
has a period for 1.1538ms here. The period for 1.1538ms is correctly in agreement with one 
fourth of GSM frame length. 

[0080] Furthermore, in a divider 69, the division of the clock signal outputted from a divider 68 is 
done by 2, and, thereby, a 433.33Hz clock signal is generated. This clock signal is a frame clock 
in OFDM / TDMA method, and becomes a thing based on the frame on which an operation mode 
has a period for 2.3077ms here. The period for 2.3077ms is correctly in agreement with one half 
of GSM frame length. 

[0081] Furthermore, in a divider 70, the division of the clock signal outputted from a divider 69 is 
done by 2, and, thereby, a 216.66Hz clock signal is generated. This clock signal is a frame clock 
in OFDM / TDMA method, and becomes a thing based on the frame on which an operation mode 
has a period for 4.6154ms here. The period for 4.6154ms is equal to GSM frame length. 
Moreover, this 216.66H2 clock signal is used also as a frame clock in a GSM method. 
[0082] Thus, a clock signal required in order to generate required OFDM / TDMA time slot, and 
an OFDM/TDMA time burst is easily generable using a multiplier and a divider. When using only 
the part of the OFDM/TDMA systems explained in the above-mentioned example, the part which 
is not used of the clock generation structures shown in drawing 7 can be omitted, the number of 
a subcarrier, spacing of a subcarrier. mapping to a GSM time slot, and FFT — ^ all parameters, 
such as resolution, can be easily specified from compatibility with GSM, and can be easily 
realized using a common GSM clock transmitter. 

[0083] In this invention, assignment of a burst, i.e., a time domain slot, and assignment of a 
frequency slot are performed based on OFDM / TDMA method. According to this invention, the 
reverse compatibility over the burst / frequency structure by the existing GSM method is 
realizable. Each parameter in OFDM / TDMA system method is chosen from the inside of various 
frequency bands appointed in each mobile communication environment. 

[0084] Drawing 8 is drawing explaining assignment of a pilot symbol. Drawing 8 (a) shows the 
OFDM/TDMA channel UO. The OFDM/TDMA channel UO consists of six GSM frequency 
channels. As mentioned above, the transmit-frequencies band in an OFDM/TDMA system may 
differ from the GSM transmit-frequencies band, and a subcarrier is assigned in this case 
corresponding to the frequency band of a GSM frequency channel. In addition, the OFDM/TDMA 
channel is assigned to the GSM frequency channel in this example. Since the bandwidth of a 
GSM frequency channel js 200kHz, the bandwidth of the OFDM/TDMA channel UO is set to 
1.2MHz. The example shown in drawin g 8 corresponds to the 1st example mentioned above, the 
sum total of a subcarrier assigned to one GSM frequency channel is 48, and two OFDM / TDMA 
time slots 100,102 are mapped by one GSM time slot. The die length of this GSM time slot is 
5676.9microsecond. 
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[0085] Drawing 8 (b) is drawing showing in a detail the subcarrier 1 assigned to the GSM 
frequency channel which has the bandwidth of 200kHz. In order to simplify drawing, drawing 8 (b) 
shows the one half of the 48 subcarriers, i.e., 24 subcarriers. The assignment to one GSM 
frequency channel of 48 subcarriers is made by mapping two OFDM / TDMA time slots 101,102 
in one GSM time slot, as shown in drawing 8 (b). OFDM / TDMA time slot 101 — each of (b) of 
drawing 8 . and (c) — it is shown in a left-hand side column — having — the OFDM/TDMA time 
slot 102 — each of drawing 8 (b) and drawing 8 (c) — it is shown in the right-hand side column. 
[0086] As shown in drawing 8 (b), pilot symbol 100,100' is assigned to the each 6th subcarrier 1 
in every five. The subcarrier 1 of the 1st OFDM/TDMA time slot 101 modulated with the pilot 
symbol 100 and the subcarrier 1 of the 2nd OFDM/TDMA time slot 102 modulated with pilot 
symbol 100' will be interlaced by this, and. as a result, pilot symbol 100' of the 2nd time slot 102 
will have a frequency band used as each mean value of the pilot symbol 100 of the 1st time slot 
101. 

[0087] Same processing is performed also in the example shown in drawing 8 (c). In the example 
shown in drawing 8 (c). pilot symbol 103,103' is assigned to the each 8th subcarrier in every 
seven among two or more subcarriers. In addition, in drawing 8 (b) and drawing 8 (b). the 
subcarrier 1 which is not modulated by the pilot symbol is modulated by the data signal. In the 
example shown in drawing 8 (b), the consistency of a pilot symbol is 1/6, i.e., 16.6%, and the 
consistency of a pilot symbol is 1/8. i.e., 12.5%, in the example shown in drawing 8 (c). 
[0088] In addition, in the 2nd, 3rd. and 4th examples mentioned above, the number of the 
subcarriers in one GSM time slot differs from what is shown in drawing 8 . Furthermore, one 
GSM time slot consists of 1 , 3. or four OFDM/TDMA. What is necessary is to transform the 
technique of an interlace shown in drawing 8 . according to the configuration of a GSM time slot, 
and just to apply it, when 3, or four OFDM / TDMA time slots constitute one GSM time slot. 
[0089] Drawing 9 is drawing showing some sending sets shown in drawing 3 . the interleave 
machine 8 — change-over machine 9b — minding — for example, the data signals dO, d1. and 
d2 ... is supplied to modulator 9a. the pilot symbols pO, pi, and p2 as which pilot symbol 
generation machine 9c which has a memory apparatus generated change-over machine 9b ... is 
inserted in a data signal at the predetermined spacing (INTAPOZU). Thereby, while a pilot symbol 
is assigned to the each n-th subcarrier, i.e., (n-1), the subcarrier of every individual, in modulator 
9a of the next step, this data signal, a pilot symbol, and the signal to include are modulated. A 
pilot symbol is assigned to the each 6th subcarrier generated by the modulation means, i.e.. the 
subcarrier in every five pieces, in the example shown in drawing 9 . This corresponds to the 
example shown in drawing 8 (b). 

[0090] the pilot symbol to which it is shown in drawing 4 and the receiving set mentioned above 
is transmitted — using — the transfer function of a channel — an S tee mate — that is, it 
calculates and estimates. The channel transfer function which acted as the S tee mate is for 
example, channel attenuation etc. Identification processing of the input signal by equalizer 20c 
based on the result of the S tee mate of the channel attenuation by that of S tee mate machine 
20b shown in drawing 4 and its S tee mate is explained below using drawing 10 and drawing 1 1 . 
[0091] Drawing 10 is a graph which shows the example of the channel attenuation in an inside- 
of-a-house environment. The transmission system which applied this invention is constituted by 
a base station equipped with a receiving set, and 1 or two or more mobile stations equipped with 
a sending set. A mobile station is indoors used in the example explained here, the passing speed 
of a mobile station is comparatively slow, and since the multi-pass effectiveness is not so 
serious, channel attenuation draws a comparatively gently-sloping curve, as shown in drawing 
10 . 

[0092] At such an operating environment, there may be few pilot symbols required in order to 
perform the S tee mate of channel attenuation correctly. S tee mate machine 20b compares the 
pilot symbol which received with the known pilot symbol stored in memory, and performs time 
amount and/or frequency interpolation to the subcarrier by which the data signal was modulated 
based on this result The graph shown in drawing 10 is a graph about the time slot shown in 
drawing 8 (c). and the each n-th subcarrier, i.e., the subcarrier of every individual (n-1), shows a 
pilot symbol. In the example shown here, the pilot symbol of two adjacent OFDM / TDMA time 
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slots 101,102 is interlaced. S tee mate machine 20b computes the attenuation value of each pilot 
symbol 100 of the 1st OFDM / TDMA time slot 101, and the attenuation value of each pilot 
symbol 100' of the 2nd OFDM/TDMA time slot 102. 

[0093] As shown in drawing 10 . the pilot symbol 100 and pilot symbol 100* are interlaced at 
equal intervals. S tee mate machine 1 9b estimates the interpolation curve which connects the 
channel attenuation value of the computed pilot symbol 100 and pilot symbol 100'. It estimated, 
namely, the channel decay curve which acted as the S tee mate is used for equalizer 20c. That 
is, equalizer 20c performs identification processing to the data signal received using this channel 
decay curve. 

[0094] Drawing 1 1 is a graph which shows the channel decay curve in an outdoor environment. 
The graph shown in this drawing 1 1 has the large degree of change compared with the graph 
shown in drawing 10 . Therefore, in such an environment, in order to carry out identification 
processing of the data signal correctly, more pilot signals are needed. For this reason, in the 
example shown in drawing 1 1 . more pilot symbols are assigned to two or more subcarriers of 
each GSM frequency channel. 

[0095] It sets in this example, and the pilot symbol is assigned and modulated to the each 4th 
subcarrier, i.e.. the subcarrier in every three pieces. As shown in drawin g 10 and drawing 1 1 , S 
tee mate machine 20b computes channel transfer functions, such as for example, channel 
attenuation, by detecting change of the amplitude and migration from the subcarrier which 
modulated the pilot symbol. Thereby, two-dimensional identification-interpolation, such as time 
domain interpolation using OFDM / TDMA time slot which plurality adjoins, and/or frequency- 
domain interpolation using the subcarrier based on a pilot symbol, is realizable. When applying 
this invention to two or more adjacent OFDM / TDMA time slots, the pilot symbol assigned to a 
corresponding subcarrier at equal intervals is assigned to a different location for eyery 
OFDM/TDMA time slot. 
[0096] 

[Effect of the Invention] As mentioned above, the transmitting approach and sending set 
concerning this invention assign the subcarrier of the number of arbitration to two or more 
channels according to the information which the signal transmitted shows, and transmit a signal 
based on an orthogonal frequency division multiplex-Time Division Multiple Access. Two or more 
subcarriers are assigned to the frequency band corresponding to the frequency channel of a 
mobile communication global method at this time. The integral multiple of the time slot of the 
orthogonal frequency division multiplex-Time Division Multiple Access generated is made in 
agreement with the time slot of the mobile communication global method of 1 or an integer 
individual, n as two or more integers By assigning a pilot symbol to the subcarrier of every 
individual (n-1) Compatibility with the mobile communication global method which has the 
frequency channel of the mobile comrhunication global method of a predetermined number and 
the time slot of the mobile communication global method of the predetermined number by which 
grouping was carried out into the frame of a mobile communication global method is realized. 
[0097] Moreover, the receiving approach and receiving set concerning this invention perform 
identification processing to the data within the signal received based on the channel transfer 
function which computed and computed the channel transfer function based on the pilot symbol 
which receives the signal transmitted by the above-mentioned transmitting approach and the 
sending set, and is contained in the received signal. 

[0098] Thus, according to this invention, the signal based on OFDM / TDMA method which has 
compatibility to a mobile communication global method can be transmitted and received. 
Moreover, since spacing of insertion of the pilot symbol to a sending signal can be set as 
arbitration, in consideration of each importance of interleave delay and the dependability of a 
signal transmission, the optimal signal transmission and reception are realizable according to this 
invention, according to an environment. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words ai^e not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the rough structure of OFDM / TDMA time slot. 
[Drawing 2] It is drawing showing the structure of an OFDM/TDM A time slot in a detail more. 
[Drawing 3] It is the block diagram of the sending set which applied this invention. 
[Drawin g 4] It is the block diagram of the receiving set which applied this invention. 
[Drawing 5] It is drawing showing the structure of an OFDM/TDMA frame of having the 
compatibility over a GSM method. 

[Drawing 6] It is drawing showing time amount / frequency grid common to an OFDM/TDMA 
method and a GSM method. 

[Drawing 7] It is drawing showing the configuration and. actuation of a clock generation machine. 
[Drawin g 8] It is drawing explaining assignment of a pilot symbol. 

[Drawing 9] It is drawing explaining actuation of the change-over machine of the sending set 
shown in drawing 3 . 

[Drawing 10] It is the graph which shows the channel attenuation in an inside-of-a-house 
environment. 

[Drawing 11] It is the graph which shows the channel present blow hole in an outdoor 

environment. 

[Drawing 12] It is drawing showing the 1 st channel group who consists of two or more channels 
which can be set to an OFDM/TDMA system. 

[Drawing 13] It is drawing showing two or more subcarriers in the channel shown in drawing 1 2 . 
[ Drawing 14] It is drawing showing the wave of the subcarrier in two channels shown in drawing 
13 . 

[Drawing 1 5] The 1 st channel group who shows drawing 1 2 is drawing showing the 2nd different 
channel group. 

[ Drawing 16] It is drawing showing the structure of a standard GSM time slot. 
[Drawing 1 7] It is drawing showing the structure of the standard GSM frame. 
[Description of Notations] 

6 Input Terminal, 7 Channel Encoder. 8 Interleave Machine. 9a Modulator. 9B Change-over 
Machine. 9C Pilot Symbol Generation Machine, 10 Fourier Converter. 11 Time-Slot Generation 
Machine. 12 D/A Converter, 13 RF Up Converter. 14 Clock Generation Machine, 15 Antenna 
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-A (8TDMA) ^ ^ 9 -foyW^^^ 

tl. 18. 4 6 1 ms ^T^JiO. ^nti. GSM:^a:iciJ 
tj-i^^ >^-y~:^S3@BT'*^ 3 5. 9 2 3msOi»i5J 

iz^^-t^o z<D,^oiz^ :^^mizx^m^mmiz^i^ 

u - y t3 J: ^^ffii- ^ i <h # >s> c 
[0 0 2 91 t/n. 1 6 •7U-A(Dgii$-e-r v^'-y- 
ti. GSM>'7.7^Atzi5tj'^^>^-u-7'coaffi. -r 

m^it^ '§^m^^vT)V9-(2.izmmir^m^. >r> 

\HtL^ 4 - 1 OmsC^St^:$'-r A7U-A;6^S^L 

[0 0 3 01 ^^miz^i^Xit^ L < ti. 8 X 8 G 

SM^.^AT^a.y bizMfic^-t^^ y^-V-y^mi^^i^ 

[0 0 3 1 1 $^(3. ^m?i\z\%^mt-n\ix^±. wm. 
m^(n>n^^x\z^\.^x^ ^^n.y ^fi-^^^^u. sift 

50 ^L. giJffi3IS«rB#PBl^iSo>'<-xh(c^lSL. 
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K^-r A?:iD;trOFDM/TDMA5''< Axn-y h S: 

[0 0 3 2] ^nt::muT. :i^mmzm^mmmM^^ 

TOFDM/TDMA^>r Axo-y h^r^^-T^^^A 10 

[0 0 3 31 GSMJiJSSJ^^ >^;l-c?))llS&«ltl-S«J 
O^T^i'JSIiSlfeoati. *^$n^ OF DM/TDM 

l>Tti. OF DM/TDMA^^AXn»y hl±. GSM 

isooFDM/TDMAitjffi2ig^t±. mm^^j^Gsum 

^&mmijm^^^(0 1 32.ti«|g[C7) G S M iiSS^ > 

Jgffii::[ES^n-r> OFDM/TDMAfi^fiM^g^lS 

GSM«-^e^ll)l^SIS^it^tiSn^oTl^Tt 
i:l^o ^t^^it-a-. OFDM/TDMAji?^S^i'>:?^;U 

<Dm^i>. 0FDM/TDMA'>7.xAtcfctt^iyffi2l 
?Si^ilJS&^Sti> G S Um^^^ 3?. 
ti^^tDfSISlc— S^g L < t±?*JS^^ J: o icfij 0 ^> 
n-So ^:ntz<i:0. 0FDM/TDMA7?S:tGSM:^ 

[0 0 3 4 1 30 

(orthogonal frequency division multiplexing : 

T. OFDMi:t^Oc ) -^H^M^Tzt^i^lj^ (time d 
ivision multiple access system : iilT^ TDMA^t'' 

giJO^T . ^^(^OFDM/TDMA^^AXa>y \^iz 

/sSig-r ^^-ri*X a. y hP^|<7>raPi{l. 2 0 0 kHzT*fe 
O.GSM^-fAXn-y hO:&^tl 15/2 GmsTS) 
>5) 0/^^03 T-ti. 1 oo:>GSM^-t->^;u^ a g^i'M 40 

FDM/fDKfA^>f Axay h 7!?M ^^tA^Sg^G S M 

0. OFDM/TDMA^>rA/<-;^ 'i^n. OF 
DM/TDMA5^>rA/<-7. hti. S^^n^SOFDM 

[0 0 3 51 OF DM/TDMA^^AXn.y h^^S* 
m^^miiZTji'to OFDM/TDMA^J' >rA;^a.y h 
(i. OFDM/TDMA^'-r A/<-x h«r#i!?-. OFD 50 
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2 0 0 kHzO 1 o(OGSMJg?^i&^i' V*;UcfiJO^ 
T^pn-i>iiMJ2iJ^t^g^t^ci:oT^*S^n^p OFDM/ 

[0 0 3 61 0FDM/TDMAOffisI^Dt¥^ffl^lil2^^ 
-To OF DM/TDMA^'-f Axa«y hrB^Pili. ^ISSS 

Paitci^iCL. ait scDMei^^-r-i). mm^^^nmm 

«c^^E^bT*ffiL;^cOFDM/TDMA^'<A/^'-;^ 
[0 0 3 71 OFDM/TDMA^'-f A/N*-;:^ Mi, * 

^(j^pwwicj^iSL. husomr^^m-t^o of dm 

/TDMA^'-r A/N'-x V(r>M=S't^y'\ytf— 2^ 
ti. c/i sc7)Mb1^WL. OFDM/TDMA^>r.A/N' 
-X hi::S£<7K;^ h:«f- K^'-r Ati, e /i s ^^^FB^^rW 

[0 0 3 81 ^KommmLm^iu ^im^mrr^^o 
mm^m^comn^ (v>:7") ti. Ill2^^7f^-rcJ:•9^c> 

7>-/^>r ASIJ^OFDM/TDMA^^-Y Axa-y h t:: 

t^gPiS'ffDt-m^'jr^o OFDM/TDMA^'-r A;^a^y h 
>r AzI^^IStj-^n. OFDM/TDMA^'-r AT^a-y ho 
A:6<iatj-^n'&o ruT^ k;u^^ asi/*':^ hT-< K 

[0 0 3 91 Z(D,^o{z^ OFDM/TDMA^-f AX 
a-yht±. ^^iffl^rB^T-*>-SOFDM/TDMA. 7" 
K^^ ARI>*;KX h:^- K A J: 0 K 
^^A, yyy'9-(J^. y'U74 K^U^'-f At|£l>'tc. 
X hT-r K;U^-r A:6^?>«J5£Sn^o 

[0 0 4 01 0FDM/TDMA5^^ A/N'-x h^PB^b 

b= 1/f «c3l-S':>*t^T*i6^n'i>o *^0^l;::fo 
loOOFDM/TDMA^-f AXD-y hl±. 
^y^tf. GSM^^ AXD'y hOlfg. l/2f&, 1/ 
3 m5Lit 1 / 4 {SliiS^lS^ Hir^o 

[0 0 4 1 1 :^^^n^mmLfzmm^wL(0'/a^y 
It. ^ >5^-'j--rti8t3#t^$n. ^j;itf 8X8OF 

DM/TDMA7 U-AXti 1 6x80FDM/TDM 
A 7 U - A i: I N f ;i m S CO $ T- ^ > ^ - y - r $ n 
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[0 0 4 21 /Wa y h->>*r;l^±fi£i|9 cli. /-f-fo 
•y l>->V:iK;U*^fiEL.. ^o/t-f a-y h->vd<;H±, tjO 

§19 at::ft*&$n. E^S9 at±. dcofg-^tcOF DM 

10 0 4 3 1 ^<£ib\ t:?)^g9 bli. is^fi^n-Sfi-^^r^ 
S LTlliSi-r -SfflStro&JffiaiJg^JcJ^ #G S M/gjgE^ 10 
^ 1" > * MZ t^XSL^(0^^^ D .y hi/ v.-J<;u4r#n# 
-rJiiio*. (n - 1 ) <ifc#©i«JJBJM?g?lcJfAL, X 

mmm^m-t. zff>^mm&om^m 9 b roK){'Fii-?i^ 
[0 0 4 41 ±aoj:oicLr^«snyiS'jffi2l?g^t±. 

■r-5. 

[0 0 4 51 OFDM/TDMA^'-r Axo y $ 

^>(3D/Aai^iil 2t::m*g$n, D/AE^^ 1 2 
t±, OFDM/TDMA^-CAXD y hSr-T'v^'/Uffl-f- 
*>t>T + air^-^lc^gSLr. IE^Lfc^-^«rRFT-y 
ynv/^-htll 3tc«*g-r-5.. RFT'y7*=i>/<- h 
HI Sli, mMLtzm^'k7"jyz3>^<-\--r^o r-y 
7'3 vA-^ h $nfcM-f-l4, 7 >7^^ 1 5 «r:n-LTiai^ 

[0 0 4 61 03 tc5"v-r a y 1 4 ti. ^ay 30 

8 , EPS 9 a , mWin 9 b , jMSISfe/iSi^7 - V 

^PI OSl/5'^'Axa-y hifiEtll l(3«Jg-r^. ^<£ 

1 4 $rt;D 0 #;iT, EP#IS 9 a d -y 

[0 0 4 71 *^9^«r®fflLfcSfS^giDra y i'H^r 40 
0 4^s-r. TVx-^-1 5l±, >2l«fi-^5:SfiUTZrom 
^?:RF5^'>>3>''N'-Mf 1 6fw«J&-r-5. RF^^-^ 
VuWN'-hSl 6(4. C(Dm-t?r5^'>V3 w<-h 

5^':7>n>/<-hUfcm-^5rA/DEi^f§l HziP, 
^ti. A/DE^fil 7(4, c:ro(i-f-^S:T:>-Dr7* 
-v-y h*^^,T'v5';l'7*-^-y KC^IISL, Si^L/c 

m#^giii/;sji7- 'J iE^ns 1 9 (c^*s-r ^„ mm. 
/mmy- u ^a^s 1 9 (4, ^jgs n/c<i-^^;iis^ 

(4, 1 8 aRlfmt^^mm^ 1 8 b (c J: -3 50 
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-vxEiifi i 9 A-^>a3;'3$n^;ig[S[^n*«-^(4, iij 
2 0 aic^k oap^n^, zommoii^^m'^Hfzm^ 

OO*., /Wa-y h->>';K;K4, xx-r-f pi— htl2 0 
blce^JS^n, cnjCJ: Oxx■7"^• p*- HI2 0 b(4, 

B^Srilffl Lf=eiS->XxA{C*>l^-r(4. 

^Sa(4, n-^nEE^IO''''^' a -y h >.-k;i^so-'#g 

S M^^i' >^;UOgiMjlia^ro-'NV n y h -> >.-K;u^|Sb 

s<i^g*^^il)^(ctJc^-rfflCN€>n, sm^g 
i!s^m^mizis\,^xm^^^tix\,^i^^ f^wjmtmi&m 

(4, -etl■^'tl''^•^' o y h ->v*>tiI^-r-5>1tffi^^*!)W 
LTfcO, Sfix i:0&JJBiM5fit{C/'?'fD-y 
nr I A^{::H-r -5 If ffi U r v> * . 
[0 0 4 81 g{i^a©xX7^w>-MI2 0 b(4, § 
fiUTt-'N'f' a-y hvV*';!'^. ^J^(4p' * 'J (C|Eli$n 

eaiMSt^r^fig-r-S. ^ftS2 0 c(4. ±S^<DJ:oIZL. 

^s^R-^mmizmit-t^ztt^x'^^, cw^iiswp 

*ffl(=:-pi^T(4, 01 OSz;01 1 tffli^Tmt-WiffltcSi 

[0 0 4 91 mtm^tm^ titzmmi. t'i' 
-7*ii2 Hc«t*&$n, 7'^>i'-*)-rrm2 1(4, c 

#4:5^+ >^;ua-§-l§2 2(=.«*g-r'l>. ^-fV^/wffl-f- 
i§2 2(4, <i-^(z:J4Ur^i' V^^U-T'ia— K^aiS^rSS 

■r. imizmcx. ^-^-'y^fi-m^mz 2iztsii>u^isi: 

Jl$rfT*D-ti-Tt i?D-y ^^^^#15 5 2(4. 

mm 1 8a, ;i&igfinifflii 18b, m^7-'j x^tsfi 

1 9. mmm O a, xx-r^y-hg2 Ob, 3f<tg 

2 0c S.t>', T'-r > ^- y -yg 2 1 (Z'iJg/j: ^7 a -y i7 

[0 0 5 01 ZZX. CSUfj^tOFDU/TDUA 
l5^t(DS.^^%:mAL^-it^tztblz. 1 3Z.(418^0G S 
M ^' -r A X D -y M::-7 y f> cr^ ti^mWi^^iO^t , 
OFDM/TDMAJ'-l' AXa-y K7)^<7)i!fii?U$a^^ 

t>-^om%:7rsi: zomizisi^xit^ SM^tommtU 
-S/^SISxa-y h(c(4, GSM:J3iC»^-f >;?^;l/<7)J§JS 
^^i&mizt^m-t^ 2 0 0 kH z©ja^^ig[^liE4rffll> 

-5. mmmi&omi. ofdm/tdma:J3S;*^ gs 

M^'-l'AXa y h^JtX(4GSM7U-A«;atJ:^ifLr 
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A^^TAXa-y htcS^fiJ^n-So ^ISIBBtciol^Tti. 

OFDM/TDMAvXxi* 0$f iiJ'.cllSfe^^JB^ ^: i^T 

[ 0 0 5 1 1 i^^T^^S^fe<^yt-^3l^Tl±. IT!?^ 4^^7)0 
FDM/TDMA5''<i*7.n.y h$:lr?60GSM5''YA 

[0 0 5 21 ^1 oHife^Jtcifct^rti. fflassg?<7)ati 

lfi2l&^oPBlPgt±. 2 0 0 kHz/4 8 = 4. 1 6 6 kH 
zT^O. L/cTl^^oTOFDM/TDMA^^AA-X 
hToFDMti> 4 8/ 2 0 0 kHz = 2 4 0 ix sT'fe^o 
^Oli-^. v>4<;utis 2 4 0 /1 sO^ra^r^b. GS 

[0 0 5 31 SI co|ISfe«iOt^5^a^Ttl. 7'U*'-H^-r 

^) tClEL-Tia^-r^o ^V^'^-CAli, 1 Qus:^^^ 
2 0 stcia^L. L/i;i)^*oT. OFDM/TDMA:?' 
^ L.TsU y h^t^coS^^itTsit^ 2 8 0 jt2 s;6'^^ 2 9 
OjusT-S)^o dCD^IPBlti. GSM^'-r Axo.y h(7>XB 
re^T-fe-i) 5 7 6 . 9 2 3 // st?5 1 /2t::®'a*"r^o L/c 
75<oT. S 1 C0R*fe^Jt-i5l^-tti. 2OO0FDM/T 

v-y fViTL. iki^StcPDUT;^- KtS^B^reT^ IS 1:^-5)0 
[ 0 0 5 4 1 S 1 t7)||Jfe<?ijT*ti. ^y^^240 
iis/ 6 4 = 3. 7 5 ju st::|9:S-r'i>o ^/c. ru^- 
K^'TZ.?: 6-9->7*;l.^-e*^ 2 2. 5 /i s <!: ^X 
hif— l-^ 2-^>y')\yi^X*^^ 7 . 5 /i s ^ 

/c, 7>r^-r A5r4-9->7';u^-efc^ 1 5. Ows^ 

cntcct o> -&iti^>^vu^>r At±. ( 2 4 0 ii 

s/64) * (64 + 6 + 2 + 4) 2 S b u s ttl 
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[ 0 0 5 51 B 1 0||fife^ytc:fol^Tti. OFDM/TD 
MA7U-AS. ■r/j:*o*>8{i(7>OFDM/TDMA5' 
^f/xXn-y hTsOS^-efe^ 2 , 3 0 7 7 m s tcS":?' 

glSli. 8 X 80FDM/TDMA7U-^ (^TV^'- 
'J-'/i::<t-&Jii£l 8. 4 6 1ms)3lti:. 16x80 
FDM/TDMA7U-A > 5^ - V -^U J: ^ 
3 6 . 9 2 3ms) X&^o >r >^-U-'/(D^ 

10 $Srl 2 X 80FDM/TDMA7U-i»i:LT*>J: 
t^o ^ >:5'-y-7'(3j:^JlEtj:. 2 7. 6 

8 X 8 OF DM/TDM A7 i^-l^lzm:&'t^Z tizj: 

oign-:s.i/ttt£ ^ w-r ^ ^ > ^ - u < ^ ffl I ^ T . 

toai^Srl 6 X 80FDM/TDMA7^-A^^S:S:•r 
^^. ^?SW5^j:GSM:/35C-efflV>^n>E)i^<h|B)— O-O 

[ 0 0 5 6 1 m2(Dm.-mmiz^i^xit^ m^^(o^^ 

3 2tziaSL. B5Jg-r>i>J§felSxa'y hfe^^DT^^^KC 

S»xa.y hojt^i::|9:tt'i)o ifJ«2li6t7)rBlPiti. 2 0 
0kHz/'3 2 = 6. 2 5 kHzi:L. L/i3!!)^r?T. 9 
>r A/\'-x hcDS^^r 1 /6 . 2 5kHz=160zzs 

AcoMt^r 2 0 /i s v>7'^>f Z*^ 1 0. 0 s 
30 ^:-t'i>» ^ntcj;»90FDM/TDMA5^>f AXa^y h 
<7>±:Stix 1 9 0/i s ^3^j:-5>. ^Tt. lO(DGSM^>r 
AXnyhTsl-. 3{@O0FDM/TDMA^>r AX 
ay hTs«rJit:iO>'<C^^-^5tr— K<h^: ttcv-y fvT'-r 
Ht^mntf. 1 r?(^OFDM/TDMA^>ri*X 
ayhTsti. G S M ^ ^ A xa -y h O 3 / 1 tz^B^-T 
'?>Ere^t;:-7-y t:>:r$n'i>o 
[ 0 0 5 71 B2^DmSte0y(::fci>Tii. S*^a»y>:^^ 
160iis/32 = 5xi slCiSS-r^c ^/c. 7'U:?r- 
K^-<A^3-9->7";b55^<?>l 5. 0 s i: :KX h:^ 
40 -K^-fA*: l-9->7';b^i:L. ^nic^O:^-K^^ 
/*<7)'&tt«:'&tt2 0 zz s ii-r^c $ ^(3. v>7"5'>rA 
^ 2-9->7';l/5>0 1 0. 0 s tziftS-r^o L/'c:6^-::> 

iy>7i<)i.9^ ^(D^^lt. ( 1 6 0 Zi s/3 2) * 
(32 + 3+1 + 2) «190jLis ttl^o 
[0 0 5 81 S2co3l*fe^Jr-ti. 6ffl<7)0FDM/TD 
MA^^Axa-y ht^^mf^^ti^ 1 ^OOF DM/T 
DMA7b — 2 0£7)G SM^-f AXD-y btc^-y t* 
>^-r^o -f >^-'J-7'Ogil^^S:4x4 0FD 

M/TDMA7U-A (j^25£8tr0^1 8. 4 6 1ms) 
50 Xt±8x4 0FDM/TDMA7U-A (j^JEB#rBl3 
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6. ^ 2 3ms) t-t^o ^^IH±^ y'^-U-V(D 
^$^6x40FDM/TDMA7U-Z. (JSSS^PbI 
2 7. 6 9 2 ms) uaS:LTtcfcl^ 
[0 0 5 91 ^3 (om^mr^it^ i'Jffi3l?S<^SS* 2 4 ^ 

l@«Lil^Sfe$?'cCC^slJ^Eit?g^^:l9:^^'i)o ^/c. 
:g$$r 2 0 0 kHz/ 2 4 = 8. 3 3 kHz<5:L.cn 
tCct>3 0FDM/TDMA>'^'-XhOfi^ti. 1/8. 
33kHz=120x/s-h?'j:^o^ '^t::. TViS- 

"yV^^ usiL-t^. L/c*<oT. OFDM/T 

DMA^^ AXD«y hoS^li. 1 4 4 ii s ^^cC-So $ 
i^ic, \r>(r>QS\k^ ^ V\z.^ 4{@<7)OFDM 

l>^;int^ l^O0FDM/TDMA^^AXa*y hT 
sXt. 1 /4 G SM5''i' A;?.a.y h(::^.v b">:r^n 

to 0 6 01 ^3oXSfe^yj^i5l^Tt±. S^^a-y 
120/is/ 32 = 3. 75jL/s (ClSS-r^, <fc 
<t±. ru^-K^-<i*^3-9->r;b:a^tDl 1. 2 5i2 
s ^-KX h;?r- K^J'-r 1 -^>'7';U:9'C7>3. 7 5 
ju s^L. Z.n\ZX.'f)iS—Y 9 ^ l^co^t^^ 1 5/i 
-r-l), 7>-r^>rA«:2-*t->7*;U^<D7. 5jtis 

ii-r-So L^c;6^oT. v >3K;L'5' ACi. (1 2 0^s 
/32) * (32 + 3 + 1+ 2) =142. Si/s^J^j: 

[0 0 6 11 ^3^0||^fefi?lJl^i3l^T(l. 4{i<^>0FDM 
/T DM A A Xa-y h ^vy b->:7*Lfc 1 {@OG S 
yi9^l^7.^-j H@<7>OFDM/TDMA7U-A 

^CT% '<>:?'-'J-yiOgil^t±. Sf^U<ti. 4X4 
0FDM/TDMA7U-A (Jg^ > 5^ - U -"/ME 1 
8. 4 6 1ms)XH. 8 X 4 OF DM/TDMA7b 
-A V5'-U-:/aS3 6. 9 2 3ms)^-r 
'5>o ><>^-U-7*(7)?ll$^> 6X4 0FD 

M/TDMA7b-A >5^~U-ySM2 7. 6 
9 2ms) ^ LT*> 

[ 0 0 6 21 ^ 4 (T^SSfe^yr-ti. i'Ji52IS(Dlg[^ 10 4 

I'jataiig^oraFitl. 200kHz/104 = l. 9 
2 3kHzT-feO. :L%\\z.^y)^ OFDM/TDMA^ 
A/<-7. hti. 1/1. 923kHz=520j!isi: 

tD-g-ft^ 2 5 s ^ L. 7 vy^'-r A^r 1 5 /i s 

Lfzt^^X. OF DM/TDMA^-f Axa.y hco 
S$i±. 5 6 0 // s c!:^j:^o 1 -:?c^0 F DM/T DMA 
^^AXa«vht±. 1 7zi si^^^S**- Kii^ttC. 1 
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^§0F DM/TDMA^^ AXa.y h^GSM^^-TA. 

[0 0 6 3 1 ^4 o^ifeWtciil^Tti. S*^o*y 
520i2s/128==4. 0625ii sizWi'S^'t^. cfc 
»3i¥b<ti. T'U:^- K5'>< A^ 5-9- V7*;U5>^0 2 0. 
3 1 2 5 ^ s ^ h:^- K^^ A<h LT l-^yr?' 

^tt^ 2 8. 4 3 7 5 // s ^-r^o ^ ^t-. 
A^3-^f>7*;U5JO 1 2. I S 7 b u siztSt^-r^o 
10 nti:<i: i^^Tl^^b^^ A(^fi^tl, ( 5 2 0 z/s/l 
28) * (1 28 + 5 + 2 + 3) = 560. 6 2 5//S 

|h|L;8 TDMAli:-:># 8 7 U-A <i:-r>i»o 
[0 0 6 41 ±iiLfc-r-cro|lifefi?«Ui>l>Tt±. 

tm^t^f'-^i^-hizmcx^ ^>^-';-7'tcM 
tf. T'-^&m. mzmi&T-^^^i&T'-^coBmm 

20 ^ih^%:^mr^^^iz^ ±^<o^y9-v-r(oB:^^ 

^^j36:^^tt^rHI«-r'l>/c*t)(3ti. lGSM7b-A^ 
/cOf^.GSM^J'-f Axn.y bSr, 2ffl. 4{@3^t±8ffi<^ 

[0 0 6 51 *^0^^3i^l^Tti. ±^(o^ot^s.m^(o 
m^\^m(DmBx*m.^-r^z,tt^x*^^. gsm 

15 At- ^OFDM/TD M A (0^15 
\^<Dm.^^^miz'<'foztt^x^^o z,tih2r>a:>l5A 
30 FB^T^T•9ffiF01(i:-:>l^T. J^T. HI 5SZ/|g| 6 S:#0SUT 

[0 0 6 61 115(±. seoOFDM/TDMA^'Y A 

U-A^ 1 / 2 GSM^J'^AXD-y htC-7-y fc-V^TL. 
-r3^<i:h>*> 1 6(i<7>OFDM/TDMA^-r Axa.y 

-To Mt^mnif. 2{iOOFDM/TDMA5'^AX 
a.y h?r 1 MOGSM^'-f Axa-y Viz^ v t'v^^LT 
i^^o gl 5 l3^>'r^yT-ti. Sfflt^OF DM/TDMA^' 
40 -fAxn y h Ui^oOF DM/TDMA7 b-A 

(7)S$ti. 2 . 3 0 8ms'e*>^p OFDM/TDMA 
AXD-y h 2 4 S^T'-^'ffl^^'Y A;7.a.y h 
T-S>»9. OF DM/TDMA^-r AXa^y h 2 5 tl. 
mT'-:5'fflt7)5'-r Axa y hT*S)*3. OFDM/TDM 
A^>rAXa.y h 2 6ti. U~A(ZiJlj-^§ 
fiT'-5^l-W0-t^^^ Axa>y hTSj^o 2OO0F 
DM/TDMA^-Y AXo-y b 2 5 . 2 6 ra^T^ {g.Mia 

eSS^^^'y trv^^'^iT-^o u-A(7> i 7 u-ass: 

2.3 0 8ms (h-r^^. 1 6 7U-Atl, 3 6.92 
50 ZmstU^o CliOfiiti. ^^B^^iSfflUfcvXT^Atz 
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U-yHtl, r'-^i:! smo^-^ry U-i^lzji^^i.. 

1 60FDM/TDMA7U— /xCT^^ViJ'— r 
^ai^li. 3 6 . 9 2 3ms£0S$SrWf ^ 8 X 8 GS 
M 7 > ^- 'J ^fcDm^ IzTEmiz—^^-t^, 

to 0 6 7] m^j^Ltz/^^y^-9^m\^>^ZtizJ:r)^ 
OFDM/TDMA:^S:ti. m^^cOG SUl5^t^X- 

It. ^mcomwMi^mtm^^xhtifz i -^(Dp^m^^T. 
^i^\Hizmmz^-t^z.Lt^x*%^. :^mmm^.<D 

b~ h^^§*!>>l>«li:;6^*T*#^;^.(z*>^, 1116 t::. OFD 
M/T D M A^^^ G S M:&jClc:*tJi3^<j:^ra/)gS^Sl^ 
U-y KSr^xfo 116t^i>l^Ttl. BfPB^/j^JSIgJXa >y h 
^: 3 o<7)0F DM/TDM AJ.—tfi: 1 oOG SMJ.- 
iftCfiJO ^TTl^-g». OFDM/TDMAi— »fli. [1 
5 ^ffll^TSiB^U/c. I /2 GSM^-< AXa.y hlc^ 
fV^^n-i) 1 ocoOFDM/TDMA5^-r AXa.y 
h^rfflt^^o ^ lSr/m2(^0FDM/TDMA^— If 
ti. 2 0 0 kHzOGSMI^g^St^^>^;U::i5tj-^® 

— ^3 c?50F DM/TDM A^-iftl. 4^^DGS 

£0 0 6 83 GSM^-- »fti. SflG SM^^-f Ax a-y 
h 2 7. i3l<iffl<7)GSM^>r Axoy b 2 8. SmfflCD 

GSM:$'^A;^D.yh2 9 Sl/^flffltDG S M ^ >f AX 
D-v h 3 0 ^ffit^^o igfifflt^G SM^^ Axa.y h 2 
8 ^gfifflf^G SM^^-f AXD'v h 2 9 -iKT^relrni. 

•y h 2 8 tG SM^^ AXa-y h 2 9 tCDfUX*^ TDM 
AS!lil7!^^^T^n'i>. 

[0 0 6 91 asoT'-^einu-M^ct OT'-^^e 

^S-r^^ 1 f^OFDM/TDMA^-- ^--ti. gftffli^ 
OFDM/TDMA^-^ Axn.y h 3 8 ^. iSfifflOO 
F DM/TDM A ^^Axa.y h 3 9 <i:. gilffl^DOF 
DM/TDMA3^-f Axa.y h 4 0 ^IfifflOOFD 
M/TDMA^-l- AXD-y h 4 1 ^fffflOOFDM 
/TDMA3'^Axa.yh4 2t^ iS^lfflOOFDM/ 
TDMA5'>rAXD.vh4 3<5:. SfsfflOOFDM/T 
DMA^$7>f AXD'y h 4 4 i:^fflU^'i>o ^SflfflOOF 

DM/TDMA^^ AXD«y ^n^-ntc?^/c-r>i> 
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ti. TDMA&a/&nTion>5>c S/c. #2?{lfflt^0FD 
M/TDMA^-r Axa.y ht, ncii^ < Sfs ffl CO O 
F DM/TDMA^^ AXD-y h^tOPsltcti, ^&mm& 

[0 0 7 01 nmz^ m2coo.-^'{U §fiffl^7)0FD 
M/TDMA^'^AXD'y h 4 5 <h. JMflfflOOFDM 
/TDMA^J'^TAXn-y b4 6^. g{iffl(7)0FDM/ 
TDMA^^Axo^y b 4 7 i:. i£{ifflcDO F D M/T 
DMA^'-YAxa-y b 4 8 SfifflcDO F DM/TD 
10 MA^J'^ AXD-y b 4 9 i:. 2lfiffl^7)0 F D M/TDM 
A5^>rAxa'yb50<h> gflfflf^O F DM/TDMA 
Axn y b 5 1 ^ffll^^c 

[0 0 7 1 1 B5t^7='-:$'fiSU-bi::J:0T'-:$^*e2l 
•r'i>S3(^)^-^'ti. gfiffl^OFDM/TDMA^'-r 
Axa-y b 3 1 jilfSffl^OOFDM/TDMA^'^A 
XO'y b 3 2 §«fflOOFDM/TDMA^>r AX 
D«y b 3 3 2lfifflOOFDM/TDMA37>r Axa 
-y b 3 4 Sfiffl^OOFDM/TDMA^^ Axa-y 

b 3 5 igfSffli^OF DM/TDM A ^><Axa.y b 
20 3 6 ^. SMfflcoOFDM/TDMA^^-f Axn^y b 3 
7^^ffll^'i). ^3O0FDM/TDMAi-if{cB5L 
rtlRl^t-. #gfiffl^^OFDM/TDMA^-f Axa 
•y bi:^nf::S*JCf 'Saimffl'^OFDM/TDMA^^^ 
AXD'y Vh(Dm\z\.±^ TDMAffiEi;6^ife^n. ^iSff 
ffl<Z)OFDM/TDMA^^ Axa-^ b .h-^n-Fnt::)^ 
<§fiffliOOFDM/TDMA^>r Axn^y b«i:(^ra^(c 

[0 0 7 23 11 7 t::. mm^WBLa/>Lit^mmm.izWi 
tj-'bn^^a-y ^^^115 2 ^^>i-« ^ i7 a ^y i:? 
30 §15 2(1. *^BBSr®fflL/cGSMS/X5^ARt/0FD 
M/T DM A vXt^ A^7)W:&l-S^ LTdKS^j: ^ n 'y ^ 

2 6MHz(7)^D.y ^(z:S-:?^^TiJif^-r'5)o ::^a-y 
^^^^5 2t±. 2 6MHz0^o.y i^^Sri^-t^^^^S 
il5 3«:<i^^o ^h\z^ ^a-y i7^J?ES5 2(i. SlSl 
oP^WSStZ/Xti^mg 5 4-70 Srli^^o 
P^mflSt>*3lt±^»fl 5 4 - 7 0 (1. ^l^c^OF DM/ 
TDMAvX7^AIcjCL;T. SlR6^J:H^ffl$n^o 1117 
40 ^^:i^l^Tel. Ha>£EL/c-r-<TC0||Jte^Jlzffli>^ .y ^ 

Lfc;6<. ^mMmizis\.^x>(^'jmt^U^^t. ^BS-T'SC 

[0 0 7 31 ^^§15 3:6^^>£^i:^Sn/c^^^.y 

115 5 s 5 6tc:tet>r 2T-p,$S$n>i)o ^tit^cfcO. G 
SM:I^^St/OFDM/TDMA:/^al^iDl^Tffll^>i> 2 
0 0 kHzC0i:7a.y /7;5<^gj^^^^ OFDM/TDM 
A>'XxAt::^Di>Ttl. 3{lcoOF DM/TDMA^5^>r 

50 AXD 'y b ^ 1 fiOG SM^-fAXa-y blCV'y tr>7* 
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-t^t^i::. 2 0 0 kHzCD^^D y ^SrS*;7o.y ^i: 
LXm^^^o GSUys^iz^si^rit. 2 0 0 kHzOi7 
a 'V ^7 tl. JKi^&Sr/ V > -b -t^- >r +K(D#BS ^ □ .y TS) 

[0 0.7 4 ] ^/c. P^MCtlS 4t-iblhlJ'^ti^2 6MH 
zO^a.y ^{t-^t±. ^»tl5 7 (Ci5t^T 2T'^»$ 

O^o.y ^ft-^ti. OFDM/TDMA:^xC(::ibH>T. 

FDM/TDMA^-r AXD<y 1 fflcDG S M A 
to 0 7 51 ^»tl5 7;6-^ai:^?$n>l)i7a»y ^{g-^ 

oizj:^x \ 3xmM^n^o cntccto. 24 

6. 1 5 4 kHzco^n.y :7m-^:6^^^^n^o 
o^y^-g-^ti. OF DM/TDM AT^^CiiJt^T. US 
C50FDM/TDMA5^>r Axn.y IfflcOGSMiJ^ 
^Axa.y hlc^^y t:>^^-r^^-^(7)S*i7a^y 20 

-So 

10 0 7 61 ttz. mmmb 3;6^?,d5:^$n^2 6MH 

tCctO. 2 7 0. 8 3 kHzO^ay ^:6<*fig$n'i>. 

[0 0 7 71 P*Stl6 l7i-*^ai;^^n>i»^a'y ^fi-^ 
ii. ^^mi^SClie 3(:::tel^T6 2 ST-^K^ti. iKi'^ 
r^^ii 6 4 t3iol>T 4 T'P^^^n^o znizj:io. 30 
5. 2 0 kHzO^a-y i:7fi-^;6^*^fiE$n^o ZIc^^d 
'y^fi-^-tix OF DM/TDMA:^Stz:ib%>T. 3<i^D 
0FDM/TDMA^-YA7.a-y h ^: 1 m<DG SM^^ 

[0 0 7 81 P^»S6 3 2&^?>ai:*?$n^^^a.y 

^^^-^tl. P*»S6 blz^i^X3Xfm^ti. ZtiizJ: 
0 6. 9 3 3 kHzO^a.y ^fg#;5^i^^n^« 
^D'y i^m-i-ti. OF DM/TDM A:/^^t^i5l^T. 4 
<SiOOFDM/TDMA5^>rAXn-y Hi(^GSM 

9^ biz-7-j t'ycr-r^m^izmi^^ti^o ^ 40 

&iz^l'^X2X^M^ti^ zmzj:*) 3. 4 6 6 k 

It. 0FDM/TDMA:^5Ci::i5OT. 2<i<?D0FDM 
/TDMA^-r Axa hi: 1 {i<7)G S M ^ Axa ^y 

S et^^ltiU^n^^^ y ^mmt. P^St§6 7(z:tel^ 
X2xmM^ti^ Ztiizjin \ , 733kHz<75:7n.y 
^m^ib^^^^tl^o ZCO^c^y 9m^li. OFDM/ 
TDUAl5^lztsl^X. lfflO0FDM/TDMA^>r 50 
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AXa-y l<i^0GSM^^/*xa-y h t::^ -y t:>^ 
-r'2)iS'&t-ffli^^>n^o ^/i. 1. 7 3 3 kHzCD^a 
'y:7m-§-ti. GSM:^xC(3i5tt^GSM^>f AXa-y h 

[0 0 7 91 ^*^t;:> P^mtie 7;ij^'^m:^?^n^^n^y 
^{i-^ti. fm^S^iz:irSi^X2xmW^n^ ZitiizJ: 
0 8 6 6 . ^ SHz(D^av C^m^t^^&^tl^. Z,(0 
^^a-y ^d-^tl, OFDM/TDMA:J3SCt::*>n+-i>:7U 

if. 1. 1 5 3 Smsco^rB^SrW-r-S^U-Z.tcSo'i^ 
fzhcottl^. 1. 1 5 3 8ins<D»BPaii. GSM7U 
1 / 4 IZIESII-— ii-r'S>o 
[0 0 8 01 $^tC. P*»S6 8:6^'btB:b^n-i)^a«y 
^{i-^H> PimS6 9lc:feC>T2T-^m^n. cntCct 

0 4 3 3 . 3 3 Hz(;>^t3.y ^{f-^^i^^^sn^o 
i^D.y ^{g-^Ci. 0FDM/TDMA:&^lciott^7U 

2. 3 0 7 7msO»BHSr^■r'S•7^-A^zSoa^ 
fzho:)tU^o 2. 3 0 7 7 msOKaPBlt±, GSM7U 
-ASO 1 / 2 idiESitw— iJc-r >S)o 
[0 0 8 1 1 $ *it::. P^Sif 6 9 *^'^>ai:»$n'S) ^ a -y 

^^■^ti. [^»s§7 o^^^3l^T2-efi^s$n. cntccfc 

02 16. 6 6HzOi7a'y ^fl-^Tl^^^^^n-So 
^ci^^j^m^it. OFDUXTDUAlj^lz:^ii^yV 

— A^^ D^y ^-efeO. ^^-t?ll. ^^U— V3>^— K 

i)\ 4. 6 1 5 4 ms(7)fflrBT^Wt''i>'7 t~Z.tc:5o't> 
fzhcotU^o 4. 6 1 5 4ms^35^rB^ti. GSM7U 
— ZxglcULl^c. t/c, z:02 1 6. 6 6Hzt^>^n'y 
^m^lt. GSUl5^lz^if^yi--^^oy9tLX 

[0 0 8 21 zcD^^iz^ mm^Rm^M^^mi^x. 

iki^J'JtOFDM/TDMA^^-r AXD.y hRZfOFDU 
/T D MA ^ -Y A/<-x h ^±J^-r^fzi^iZii^W^^ ^ D 
-y ^fi^«:#^(c*fi£-r'5c:^36<r*#'5>o mii^commm 

1 z ij I > r Si Bfl L O F D M / T D M A ;^ 7" A O o *> 

m&com^. m^i^cofsm. GSM^^Axa.y h-.o 

-e-ytrv^. FFTii^mmti:t'(0't^X(0^<'7^-9 
li. GSUt(DJS.^^7b^^^miz^^'r^Zt:^<X^. 

2&^o«ii(7>G s M :7 a -y ^mm^^m^^xm^mizmm-r 

[ 0 0 8 3 1 *5|0^T-Ci. OF DM/TDM A:^Stt-S 

si/i§a^SfXD'y hofijo^T?:tT^c ^Bmz^n 

•r^i£S^t4^l|3g-r'l>C:^:6^T-§^o OFDM/TD 
MA>'X7"/.^^lc:fctj'>i»^>'N-vy-5'ti. 
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[0 0 8 4 ] [ISti. /N->r D-y h ->>.i<;UOiiJ0^T^ 

mn't^mr*i>^o as (a) (i. ofdm/tdma 

^-I'V^^iUUo^rS'N-r. OFDM/TDMA^i'>*;U 

i^l^■r^i. OF DM/TDMA^i'V^^Uti. GSMi§ 

^>^}U(D^mEi±2 0 OkHzX*$>^fzi6^ OFDM 
/TDMA^^>:?;uUoO«M<'lt±l . 2MHz^/j: 

'bn^i'MjUlg^O^ltti, 4 8T-fe'9. 2-::>iD0FDM 
/TDMA^'-f Axa-y h 1 0 0 . 1 0 2:6MooGS 
M^>r AXD.y Mz-e-v fc:>^r$nTl^>5»o ^COGSM 

A;^a.y htDS^ti, 5 6 7 6. QjusT-S)-?). 
[0085]|iI8 (b)li. 200 kUzco^mM^m 

(b) T-t±. 4 8flc7)i'MiMig^cDo^<7)4^^. -r?^j:^D 

2 4^i^oi^Mi2l^g^^/7^LTl^-i>. A smcoum^^ 

0 1 -:>(7)GSM^Jg^Sc^i'>*;U'^OtiJ0^Tli. 13 8 
(b) t::^s-rj:otc. 1 -^OG S M Axd -y h 2 

ocoOFDM/TDMA^>rAxa*y h 1 0 1 . 102 
S:wt:>^^'r-S^<hlZct OJ^cC^n^o OFDM/TD 
MA^-YAXD»y h 1 0 1 t±. 118 0 (b) RZf (c) 

(o^ti'^'ri^^mcomiz^^^ti. ofdm/tdma^^t 

A7.n.y h 1 0 2ti. 118 (b) J^t>'^8 (c) 0-?-n 

[0 0 8 61 m 8 (b) lI,x^-rJ:^^^. /N-><D.y hi^> 
yi<)\yl 0 0 . 1 0 0' ti. #6#gO. -t^J.t>^. Sr> 

><a'y hv>7K;H 0 0 (h <h t>i::^li^nTt^^S 1 O 
OFDM/TDMA^^ Axa.y h 1 0 1 OgiMaJIJg^ 1 
/NVD«y h>'>;K;H 0 0* ^ ^ t tc^li^ t^Tl^ 
'i)^2O0FDM/TDMA^'<AXa.y h 1 0 2 Oi'J 

M.^uy h 1 0 2 0/N'>r Dy h->>.i<;H 0 0' tl. B 

1 (7>^>f Axa-y h 1 0 1 cD/'?>f a.y hi^>.K;H 0 0 

[0087] us (c) lc^^^J(ci?l^rt. [sUfoiO. 
S7i^?T^n'i). 118 (c) \Z7r.-tmiz^^^Xit^ J-^^n 
V h'>>^';H 0 3. 1 0 3* (i. W^o:^Mm:&W^. 
^8»g. -r?^J:^^ 7-pfc#£Ogtjaj2i{StzfiJ0^T'c>n 
Tl^-&o t^^. mz (b) RU^EI8 (b) iciJi^T. /n' 

ti. T'-5'(S"^Uct 0^111$ nTl>-?)« gl8 (b) IC:^^ 
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-r^jTti> /N*>r n.y h'>>:K;UOSjtti±. x/^-ffit^ 
*>16. 6%T*0> 0 8 (c) (C^sf ^jT-il, >'N->r a 
•y h->>;i<;KDSfl[td:. l/S-T^icb*). 12. 5%r- 

[0 0 8 8] f^^. fuiiL/-c^2. B3^itfm4 0X*te 
^JldiJCN-rti. 1 ooGSM^>r Axa.y hi^oSiJfiiai 

GSM^>r Axo^y htl. K SJLltArxoOFDU/ 
TDUAt^^m&^n^o 332.Ci4oO0FDM/TD 
10 MA^-TAxn-v h:6M oa^GSM^-TAXn-y h 

^-r^it-^. [i!8^z7f^■r'<>5'-^-;^o^;?±*GSM 

[0 0 8 9] 11911. Il]3{::^x-r2lfilSao--a5^5^>-r 
BIT^S)^. >^-';-yfl8tl. tO^igg b^r/TL 
M;ilfT'-'r$'fi-^do. d,. dz- • -5rMISil9 

^/\-^n.y h5/>vif;l.^^f|9 cTjj^^^L/c/N-^a-y h 

20 KIPST»A (^>^-:?^'-X) -r>S). Ztiizj:^^ 

(n - 1 ) m:h^CDm^Mmz/^^ □ •y hi/ >7i<)Vtm 0 

yt^)ut^tsmm)^mm^n^. m^izTTs-trnxHt^ 
n.y hiyy^^Mt^ mmmiiz^m^n^^Qms<Dm 
mm^. 'r^j-t:>t>^m^^(Dwmmmzm^^xibti 

Ztilt^ 118 (b) IZTj^'tmizmfi^'t^o 

[ 0 0 9 0] iii4ic/TsL. wr^Lfzsm^Kit. mm^ 

tlX< ^/WO'y biy>^0\y^myr^X'^'\'>:^jU(O&M 

>;^;L^M^nc^*T'S>>S>o mAlZTf.'tJLXT'^ 
112 0 bco{::<i:'i,^i' ^ - hSl/ 

-?-Oai7.-r-f y-hC0jgmic:S-:?-<i|fLS2 0 clzJ:^ 

^mm^(Dmittimiz-oi^x. m i osi/n i i ^m^^ 
x&.Tizmn-t^o 

[0 0 9 1 3 n 1 on. mp^mm.izisii^^^>^)um. 

irzm^E-t^mizisi^xit. Mp*9T'{£ffl$n. f^mmcoi^ 

mmtjifzi^t-tmmi:m<. 
[ 0 0 9 2] zcDj^^tai^mm^^xit. 

OJix-r^y — h ^lEmiz'<y^fzi5biz^£^t^^<-( a -y h 
>'>;K;i.ogjC±^>^ni:< TJ:i>o J^Xx >f ^ - hfl 2 0 b 

50 0*Smt-S-:?'i^T. T^-^S^fi-^Ti^^^lS^nfcS'JJEill&lz 
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nLxmmRif/Ritmi^SLWS^fTno mi ot^^^■r 

ms (c) lZ7rs't9^ ^7.av hlzm-^^C^ 

^^:(wT^•tfi?lJTni. 850^-9 DM/TDMA 
AXa.y h 1 0 1 . 10 ZCD^-^-fa-v h >:^';l-:6^ 

>r — U — X^nxi^'&o ^Xt^^ hll2 0 b 
^1 CD0FDM/TDMA5^>r Axa.y h 1 0 1 <D 

#/\Wa'v h v>?K;U 1 0 O^^S^ffl<h. m2c7)OFD 

M/TDMA^'-ri-Xay h 1 0 2 i7)#/N--r n *y 

[0 0 9 31 0 1 0 J: o iz^ a h >.i<;l/ 
10 0^. /N'-fD-y h>'>7K;l' 100' ^li. ^Pb^^T* 

y9 — l"-7.^tixi^^^ iX-r>ry— hUl 9b 
ti. KtBL/c/N'-r a-v hi^>:K;H 0 OStf^^Va^y h 
i^>:}<;H 0 0* (D^i* >*;uiS^ffi^$£-5*ffirBTO^^ 

[0 0 9 41 El 1 Hi. S^i^iSSt-i5tt-l>^-w;^;b^ 

m^^^s^^t-t^o z(Dtz^^ mi I iZTT^-rmxit^ # 

[0 0 9 51 ^:o^^J^zi^l^Tti. #4*a^^i'Jlffi3l 

^rf!l»)^■rst/^laLTt^-So mi ^m^mi ncs^-r 

<t •9 1::, jiLXx^'^- htl2 0 bCi. /n'-Y a «y h v>.-K 
oOFDM/TDMA^-Y AXD-y h ^fflC^/^^Pellga 

jgJSt-^rB^Pit-i'J *3 ^>n^/ W □ 'y h 
^OFDM/TDMAiJ^-f AXa.y h CT^lzg/S^fflS 

[0 0 9 61 

imnco^m \>xjl(oxo\z^ ^^mz^^mmiim'BL 
ummms-it. mm^ti^m^t^Tf^-tmmz^^i^i^x^m. 
(o^(Dwm^^^w^(^'^^y^Mz%\\^^x^ m^m 
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^^(D ^ Axa -y h c^MISiS^ 1 Jlt^MSHiO^iftil 
^^a-/<;l/:^^0 5'^i*Xa'y bt^— as-li-, n?r2 
j;i±^OSa«h LT. /NVa-y h v>jK;U^ (n-1) <@ 

^^(o^m^mzm^^x^z^tiz^^^ m'^^<D^m 
D-/N';u:^iCo7 v-L.p^iz^)\^—'>'it^nfzm%WL(o 

[0 0 9 71 s/i. *^H^{::<*^§m:&5isr/sm^s 

[0 0 9 81 *^0fli::<l:mf. f^iSiid^ 

a-/<;i.:^^{CSgl14«:W-r^ 0 F DM/T D M A:^^ 
\zmrS<m^o:>mSim^'anZitt^x^^. ^tz^ 

20 H^tiictnif. ^^i^i-^l-^^-r^/^•-ro.y hv>;K;ucD}f 

[lil®t7)©»^j:|ftB31 

[nil OF DM/TDMA^^X.xa^y ht^ffiEBSfi^j^j: 
[S21 0FDM/TDMA5'-r Axa-y hco«^^J: 

^mmizm-trnxS)^. 
30 [h 3 1 *iiB^^r®ffl L/ism^sto-ra v ^mx^ 

[1141 *^0B^®fflbfc§^SS<^:ra.y i7|ilT*$> 

[12 51 GSM:5^{-5*-r-i>S^ti^W-r'5>OFDM/ 
T D M A 7 U - i* <^Siafe$:^-ril-eS> o 
[116] OF DUy T DM Al5^RZfGSUy5^iz^m 

[0 71 i7 n ^y i^^fiKSco^^St/iJjf'FSr^x-rdiT-fe 

'So 

40 [0 81 J^^a^y h'^>^J\^(DW\^^Xi:mm-t^mx 

[0 91 0 3(c/T>*riMm^gt7)t:o}i^g(7)ft{'F^rijiB^-r^ 
0-eS)^o 

[0 101 m^mmiz^ii^'f'^'>^)\^^^7r.'t^'7 

yxi)^a 

[0111 M^I^ISit^wiJtt-S^^t' >^)m^^7r.-t^=7 
[01 21 OFDM/TDMAi^Xxi^tCiotJ-^aSt^ 
50 -efc^o 
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m 1 63 mmt^tjiGsu^^i^^xa^y homxt^^s-t 
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6 A^K^. 7 ^^-^^Jl^n^itm. 8 ^V:^'- 
9 a aiStl. 9 b t:D^f|. 9 c ^Wd 
-J hiy>yi<ji^±^m. 1 0 7~UJc^^t|^ i i ^ 
>rAXn.v h^^gg. 1 2 D/A^1^. 1 3 RF 
ryy'a>/^-9. 14 ^a.y:J^^^i|, 15 T> 
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